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itmm 1 1 

5t (1) 



[sfciK RM±> Ci-2oT;v^;v* (RCi-2o7>i'*A'&ttC4 -12 (fe3£#ifcfcti 
% ^ny>I^ Ci- 6 T;v^t;v*, Ci-e 7 Ci-eT/l/a^V* Ci 

- 6 T;v^;w*;v^-;v^drv*xiiC0NR 4 R 5 (^4>, #RXfR*i±, f^iiiLt, tK 
SsmTCtiCi-ern/^f/i/afeSrSiiPlci-^o ) -effi&KSi$l£*LTv>Tfc £v*„ ) . fr- 6 7;v 
3*->3&> Ci- 6 T;v=idr^^;vjK-;v»XiiC0NR 4 R 5 (5$;*K R 4 S.O f R 5 ti> tt-Ptttta. 

i±c 4 -12 (R35r#ife*i±, ^ny>w, Ci- 6 7;v*;v*> Ci- 6 T;vDdr->» 

s Ci-e7>i'3*i'#>i"K—fl'2fc> Ci-e T^^^* v& (Scfr-e 7 

Ci . 6 r )v n * v gg „ c 1 - 6 r ;v 3 * -> ii A/ - ;v Ci - e T ;v * ;v * ;v — ;v * * v % tt 

, C 4 -12 ^ny>JE^TH£#JC«m£tVTV>T*> £V>o ) t? 

e*K«*$*LTV>T4 ) X(iC0NR 4 R 5 R 4 JtU*R 5 **L-r*l$id£ U, 

TKKJI^XtiCi-eT^^^afe^^im-r^o ) Ttt*^fll**tLTV>-C% «tv> 0 ) fcjftifcL 
. R 2 t±, Ci-2oT)V^)vm (®Ci-2o TA/^r A/3fettC4 -1 2 

yym.=F, Ci-67;V*;H£> Ci-6T;V3^r'>^ Ci-eT^a*^*^*-^*, Ci-6T>»V 
*;v#;v^-;i/:t*v*3UiC0NR 4 R 5 (5fc»K R 4 ^^ 5 ti. ^ti-PtUBLfcLT, 
Xi±Ci- 6 T;v^r;v^^itP*-r^o ) -ettfcfcttJfcStLTv^-c *> iv> 0 ) , Ci- 6 r;v3^e/ 

Ci-6T;Vn^ri/7!7;v^^;i/^3Z.^C0NR 4 R 5 R*;RtfR 5 M^ -e*L-T*MI3?3£. Lt, 

7fc^H^X«Ci- 6 T;v^;v^*jti*-r^)o ) -ctt*^ittfe$*LTv*-c *> ) 3UiC 4 - 
12 («3!r#ife*W\ AnyyH^ Ci-6T^*>Hfe, Ci-e T;V3^->^ Ci-e 

7;Vn3->#;i/#-;V^ Ci-6T^^;V*;V^^;v^^rv^Xt±C0NR 4 R 5 (5£«K tf&tfR 

o^t. mMi&ttfcmikfcfcfczv&mik-rzztz&WLt-tz, a (2) xa* ( 

3) 

[<t2] 

OH OH 

^A^^Oj* (2) Ri^Y' 00 ^ t3> 
RlHj NHj 

3 1 

7 * > Ett^3&»*^Stt 2l*^7-f >Btt?l?*i ft 2 ffifScO^-ffite j8 — t K° 
* - a - 7 * J * ** >SSIH lft?)S^So 

) 
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lit 3} 




(5S;«K R 3 t^ tK*M^> >*/u*XI±=*:/f-***tt*U «*tK«tt SXIiR^if 

^^JglglWuHX 1 (R 3 -BINAP) 2 , RuX 2 2 (R 3 -BINAP)XiiRu 2 Cl4 (R 3 -BINAP) 2 (EtsN) (5** 
, R 3 -BINAPli:& (4) T*3ft$*La*^i&tt2ffi*^7-f VEtt?*»*t, x^tfx 2 ^ 
**l-P*lCK CI 04, BF 4 > PFe> OCOCHs, OCOCFa, OCO-t-BuXtiOSOaCFa ZMtiftZtf, K 
8Mfct4* N,N-v^f^*^A7 5 K, ^^-b*>> AlCh> SnCU, TiCUXliZnCh ^IgfcE 

&£tLTv>-tfc iv> 0 ) -c$,*m*«4ia«tw5fc^M14i8-ii Kn^>-«-75; *;v 

M^JSH#^RuX 2 2(R 3 -BINAP) (5£<K X 2 XtfR 3 -BINAP{±mifl fc *) s 

„ N.O-yVf^Jl'AT^ K, ^V-t£>> AlCls. SnCU, TiCUXtiZnChTlEtEtt^tL 

X**«C1-C* •) x N,N-^^f;>*JVi T 5 KXii^>--fe*>"C5:^IS^^tL^RuX 2 2 (R 3 -BINAP 



AP (R 3 -BINAP5i, HUB* H C*Btc*£t*o ) X« (5) 

Mb 4] 




RJ&m f ft in x. & »^ 8 1B«<0 ft^ffite /?-l±Kn*~>-«-75y#;V*> 

IW*« 1 o ] 

1 1 1 

mfE#2 004-3075009 



#12 00 3-4 2 6 22 6 



: 3/E 



Jttt /? - *: K d * -> - a - T 5 J iJ )\> ** >m.mmfooui&i5&° 

imm i2] , 

»5$&JR«M**PI5i1"*B^ [Ir(cod)Cl] 2 codti. 

) *«ffl-T*»*3Cl l|E«0*^«ttj9-t Kn*">-«-T^y 

[Mt*« 13] 
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[0 0 0 1] 

[ftS«] ' 
[0 0 0 2] 

[0 0 0 3] 

y-«-7u*^ mif s# * Mr* & # s *n e> tL-c v> £ m x. }^#t^^cm i & 

[0 0 0 4] 

tV7rA 4" h yR^/f 5 viOlfiRKlt: J: * WF**ffcRI&tt J: < fcl 
t,ntv>t 0 (0liltfaMHrfcltt3#RSo ) 0 
[#ff3Utfc 1 ] #BB¥ 0 6 - 8 0 6 1 7 
l^RHRvfciRl] J.Am.Chem.Soc.,1989,111, p. 9134-9135 
[^WttXlR 2 ] SYNTHESIS, 1992, p. 1248-1254 

[^#fWtii£3] R.Noyori ed. Asymmetric Catalysis in Organic Synthesis, (199 
4) Jhon Wiley&;Sons, Inc, New York 

[0 0 0 5] 

o 

[0 0 0 6] 

L#*U att**ffitt/9-li KQ^rv- a - 7 5 ^ *;V**>tiW7 
llfi CI fc(±-e£&Wc£>, 7 >f-«S^* -B.WtefcMiSU — 
CO £ R$k $ ■£ ft It *U£ft ft if o o 
[0 0 0 7] 

^(Dtztb, EStffc^flHt £ - £ Kn^fy- a - 7 5 7 * /Utf^ttflHIfrOT 

it* * urnim. ztix^tzo 
[»«**»* 

[0 0 0 8] 

^miti-^>^i*^ov^TM^W^ate^^, 7 5 y*^4s«m-eab^ «-7U 7-> 

Y) \,zr> f-ttOft^Mte /3-t:Kn#5/-tf-75/*;v si? vBftSMHfc**®*^ £ W 

[0 0 0 9] 

1. * (1) 
[0 0 10] 
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mi] 

o 

[0011] 

% ^ny>HCi\ Ci-eT^^/wat, Ci-6T;V3^v*> Ci-eTJl'3*S'*Jl"i*— >Wfc* Ci 
-6T;V^;V*;V**-^^ J F->'*Xi±C0NR 4 R 5 R 4 RU ! R 5 t± N ^tl-TtMffcSL LT, 7R 

3RjDR : f-X»iC 1 -6 7^*A'3fe*ifti*-r*o ) ttttH«$titv>tUv\ ) > Ci- 6 T;v 
3*->3fc. Ci- 6 T;V3^rv*;V^-;V^XtiC0NR 4 R 5 (A>K tf&tfR 6 !^ -?-tt-rtt^3L 

iiC 4 -12 (»##Jfc&«\ ^n^'/Rf, Ci- 6 t;v^;v«, Ci-eT^^v* 

Ci . 6 T ;v 3 * Ci - 6 T ;v 3 + » ;v /i^&tfCi - e T ;v * * * ~>&{i 

> C 4 -12 (@^»*te> ^n^vjl^-cfftcf^^nTv^Uv^ ) -e 

ffiftfcttSI$*i-Cv>-c*> J:v»o ) 3U±C0NR 4 R 5 tf&tfR 5 ^ Ztirtim&LX, 

, R 2 i±. Ci-2oT;i/^;v3^ d£Ci-2oT;v^JV*fiC4 -12 3f*fifeafe (f£Sr#2fe!£tt. 

*;w#;v**-;v**v»XliC0NR 4 R 5 R 4 ;g.tfR 5 {i. ^tt-rtL^LT. TkfStlKT- 

3UiCi-6TJV*;v^£M:-r£o ) "Ctt«^«tfcS*tTV»r* J:v» 0 ) . Ci- 6 T;v=r*-> 
3fe> Ci- 6 T;V3drv*;l/*-^;VSXt±C0NR 4 R 5 OS;*, tf&tfR 5 !*, ftL^lLT, 
TK^M^-XliCi-eT^^^^^i-So ) t?££fcflHJ|$*i/Cv»"Cfc J:v> 0 ) 3U±C 4 . 
12 ffli (»**BS*»i, Anyyfi^ Ci-aTA'***, Ci- 6 T;V3^v^ Ci-e 
7JV3^>'*;v#-;vft, Ci-6T;v^;v5!7;v^^;v*^r'>*X{iC0NR 4 R 5 (5£*x R 4 &tH 

W#*ET\ ft!l*W^7K*^RJSKJ:i3**^-t-*Cli:=S:#mi:-r*, A (2) Xli^ ( 
3) 

[0 0 12] 

Mb 2] 

OH OH 
R iA^02^ (2) rI^y" 10 ^ O) 

[0 0 13] 
[0 0 14] 

[0 0 15] 

[0 0 16] 

^ (4) 

[0 0 17] 
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[it 3] 




[0 0 18] 
[0 0 19] 

5 . ^^MH^^RuHX 1 (R 3 -BINAP) 2 , RuX 2 2 (R 3 -BINAP) X^RujjCU (R 3 -BINAP) 2 (EtsN) 
R 3 -BINAP12:£ (4) •C3&3tL&ft5M&14 2ffi**7'f ^E&^fc^BfcU X 1 ^ 
X 2 ti, *tl?tlCU C10 4 . BF4^ PF 6 > OCOCH3. 0C0CF 3 > 0C0-t-BuXl40S0 2 CF 3 fc^Gfc-T & 
#\ ^fg#fi> N,N-y^f;i/*M7 5 K> ^^Hf>> AlCh. SnC^ TiCUXteZnCh-C 

[0 0 2 0] 

6. &#&JR#t#^uX 2 2 (R 3 -BINAP) x 2 !RtfR 3 -BINAPtttfrE RUT?* > ^ 
tfrffctt. N,N-yVf;v*;VA7 5 K> ^>-t£>> A1C1 3 > SnCU> TiCUX&ZnCh^MKE 

[0 0 2 1] 

7. X 2 **C1^&*K N,N-y>f)l/*JVA7 5 KX»±^ ^ ^-CMKEffcS *L*:RuX 2 2 (R 3 
-BINAP) * ffl V> & 6 . IwEfft W3fe^fStt j?-tKa^y- B -75/'»^ tf>WO&mt<0 

[0 0 2 2] 

R 3 -BINAP (R 3 -BINAP«, ATE fc E £*i**r^-*-o ) Xfi5£ (5) 
[0 0 2 3] 
[ft 4] 




[0 0 2 4] 

^'>^atfc*l*U R 7 ti> >f-^3fe3lt4^ h^ryMMU R 8 i±, 7X5tJEi\ 
;VT5 ;IXyxfjV7 5 7i*tftL, ^SBfifi SXtiRW fcfr 3 o ) 

[0 0 2 5] 

[0 0 2 6] 

tb|E# 2004-3075009 
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[0 0 2 7] 

i i . yt&m& 2 ffi** 7 4 vBBtt^jW ( 5 ) fLMfc-frW-e* * i o . lamco 

jfe^i&te /3 - K a * *s ~ a - 7 5 J ij )V # >BMBNM£^*3t;fr fto 
[0 0 2 8] 

12. a^JR»fr*W»-r*l», [Ir(cod)Cl] 2 codte, 1,5-** n** **J 
[0 0 2 9] 

13. m^SHm-e*)^ l . ~12. ©roft*fc|B«W>#3fcfiH*/8-fc Kn**>-«-T 

[0 0 3 0] 
[0 0 3 1] 

ft, ^HE* TnJ iiy;wT;v^ TiJ li'fvt TsJ ti-fe* v^U -fc l~tj 

TcJ »i*>*nfc To J tt5j-JH»* TmJ TpJ tt;*9fc*i*-*-&o 
[0 0 3 2] 

£ 1* > TOR 1 & t/R 2 <7)#«m^ I' is & l&^J o v> xMW-t & ° 
[0 0 3 3] 

[0 0 3 4] 

Ci _ 6 r^^^mtvxit, um. - 6 -^D7;K^^V>T 

^f;v, x^;k n-^n^ i-7*ntf;K c-ynifjK n-7**-JK i-7**->K 
s -7*f-;K t-7-f-;v, c-T^K l-^ f;v-c-^o if;K 2-^ ■^;v-c-7*n tf;v, n-^>^ 

t?;K l,2-2»*- ;V-n-7°nif;W. 2.2-S>* f^-n-^n fc?;W l-x-^;v-n-7*n if;K c- 

c-^dh'jv, 2,3-y> ^;v- c -7°n if ;K l-xf;v- c -^n if ;K MfJi'-c-'/nif^, n 
-^v;k i-> ^;v-n-^vf-;K 2-^ -^v-n-^vf-JK 3-^f^-n-^>f^> 

;K 2,2-y^f;V-n-/f;K 2, 3-v ^ f^-n-T'fJV, 3, 3-^^ ^V-n-T^K 1-x-f- 
;V_n-7^;K 2-xf;V- n -yf;K 1, 1. 2- b V ^ f;V-n-/n If ;K 1,2,2- h V * ^-n- 
yaif^ i_jc^;i/-i_^^;v-n-7n lf;K i_.x^;i/-2-;rf •^JV-n-T'n lf;K c-^^r^>^ 
, l-^f-jv-c-^>f jv, 2-> *-ju-c- / <>'* , >K 3-> •f-;v-c-^>"f-^> l-xf-^-c-yf 
;K 2-xf^-c-yf^, 3-x^ju-c-7*?-/K l,2-y^f^-c-7f;i', l,3-y^f;v-c- 
2 ( 2-^^fJV-c-7*f;K 2,3-^>f^-c-/f;K 2,4-v>f;v-c-rf;K 3,3 
-y^f;V-c-/fiV, l-n-yntf^-c-yn tf;v, 2-n-7°n Hju-c-^u lf;K l-i-7*nif 
;i/-c-7°n}f;K 2-i-7 B nti 0 ;i/-c-7°n 1,2,2- h U > fJV-c-^n tf;K 1,2,3- >U 
^fjV-c-yaifJK 2,2,3-h U * f-^-c-7°n tf>u, l-xf ;u-2-^f Jlz-c-T'a 2- 
fji/- c -7 , n If ;K 2-xf^-2-^ f^-c-7"n if ;i/&tf2-xf-;V-3-^ ^;V-c- 

[0 0 3 5] 

Ci - 2 o Tfr^fr&tLXiiUm, frWkXfCz - 2 o y^07^S^W 
T*> J: < > JtlBKUniU i -^^;v- 1 -x^;v- n -^^f-;v, 1 -^T^K 2-^ 
7^;v, c-^^;k i l , 2-^^^ L ;v-n-7'nE°;i/ > i-x-^;i/-2 

, 2-/Vf;v-n-yn^K l-**f-A> % 3-***-)W c-*?^K 4-^ 
;v- 3 - n-^7^;v, 6-^^^-2-n-^7*f-;v> 2 -7*n if ;v- 1 - n -^^f 
JK 2, 4, 4 - b 'J ^ 1 — n — ^>-f-;K l-y^v, 2 -y"-;K 2, 6-V 

^ 4 - n-^7°^;v. 3-xf-;v-2, 2 -5> ^ 3 - n -^;x^;K 3, 5 

, 5-f'J^f^-l-n-^yJK 1-7^>;K 2-7*'>;V^ 4-r'v'JK 3, 7- 

ffi|E# 2004-3075009 
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>?^f-;v- l - n-^-^f-;v> 3, 7 3 - n-**f-JK n-^>m, 

n-Kfi/;K n-f'JfVK n-ff7fy;K n * t'v'JW n-^^T'v 

ttS o 

10 0 3 6] 

Ci - 6 7JV3*'>*i:Utt, ftgU MMCs - e y^7Ji/^yiW 
v>-C&J:<. ^h^y, xh+y, n-yn^y, i--/n**5/ % c-"fu#* s Ss n-7 h 
i-7*h*v> s-7f^y, t-7h*2', c-yh^f'A l-^f-JV-c-yn^^ri/, 2- 
^^;w c -yn^df-v N n -^yf;vt + i/, i^f;i/- n .yb*y, 2->f^-n-yh^y 
, 3-^fjV-n-T'^y, l,l-v^f-;v-n-yn*°dr->, l,2-y>f;Wn-7 , n**y, 2,2 
-y^f^-n-yn^Jfy, l-oi^v-n-T'a c -^<> ^ ^ * ;V-c-7 J l- 

^y, 2-^f;l'-c-^f^->, 3^f;v_ c -7'h^y, + 2,3- 

v^f-;v-c--/n^?^v, i_^f-;i/- c -^n^dr v, 2-^-f-;i/_ c -7 p n # -> % n-^*v;V 
l_^f^. n -^yf;l/t^r-A 2->f ;V-n-^>f ;Vi^y, 3-^f-^-n-^V-f- 
)Vt^y, 4_^f;i/. n -^yf;vt^'>, 1, 1-v > ^;V-n-"7* > * 1,2-v^ f-;V-n-^ 
h*~>, l,3-y^f/V-n-7*Ky, 2, 2-v^ ^;V-n-7* h * v, 2,3-y^f ^-n-7*f^ 
y, S^-y^f-^-n-^h^rv, i-xf^-n-r V # 2-if^f^y, 1.1.2-h 
'J^fjv-n-7'n*^y, 1,2,2- > U j* f-^-n-^n v. 1-if ;M->f A'-n-T'njl? 

2-> -f-^v-c-^of-^^-^ 3-^ ^;v-c-^>f-;v^-^V^ i-if;i/-c-7*h^y> 2 
-xf^-c-^h^y, 3-^f-;V-c-"^h^f->, Jl'-c-T'^y, 1.3-5?* •f-A'-c 

-7*f^A 2,2-v^;V- c -7'h*v\ 2,3-y^f;V-c-7*h^y, 2,4-v> ^V-c-T' > 
3,3-v ? ^^;V-c-^b^v> l-n-^nt'jV-c-ynl^fy, 2-n-^n t';V-c-7*n* 
^r-A 1-i-Zfu \S)V-c-zfu#*ri/^ 2-i-7 p ne;v-c-7 p n^°Jr->, 1,2,2-h'J^f ^-c- • 
■/n?K*~> % 1,2,3-b U ^•^;V-c-7 9 n*°dr-> > 2,2,3-h 'J^f ^-c-T'n^^y, 

n ^ v R Xf2-^ ;V-3- * f- ;V-c- 7" n ^ * v# #^ If & ft. 3 0 
[0 0 3 7] 

Ci - 6 T>l'3*V*^#->U*fcL-Ctt, it$L ^ftXVCs - e v^nr;vndrv 

-;V N i-/^y*JV**-JK s--7* h * t-7* h * -># c-T't^ 

n-^yf^t^y*^**-^, i-^f^- n ./h^y**^^ 2-* ^;V-n--7* h- *y* 
;V^?^;V % 3-* f-^-n-^ h * v # ;V ;K 1. l-5>> ^•;V-n-7 fl n ^ -> * ;V** — 1, 
2_v> > ^^-n-^n *°3r~> # )vtf-)V, 2, 2-v * f;v-n-7*n tf^jfrjuj?— jk 

;K 2-^f-JV-c--7*V^'>*;v5K-;v, 3-> ^;v-c--t* h * v# jujJ*— 1,2-v** ^;v-c 

i/i3)\>i$— 2-x.f-;v_c-7 p n*°^v'#;Wi?— JV, n-A^y;vt^y*;v*-;K 1-* 
f ;v-n- ^ > f ^ t y * ;v ^ - , 2-* f-^-n-^>f-;v^-^>>* ;VsK^-n/> 3-^f-^-n 
-^yf;vt^y*;v^-;K 4-^f-^-n-^yf ^t^y*;v^-^, 1, 1-5** ^;v-n- 
■/ h^fc/n**— /K l, 2-y ^ f ;v-n-y h ^y * i,3-^>f ^-n-7*f^y* 
;i/sj?-jv, 2,2-5>*^;v-n-:/ ^ 2,3-5** ^;v-n-y Y ;v**— ;k 

3, 3-y ^ f ^-n-y* h ^ y * ;V l-J^;i/-n--?* > 3f 9 sij jUtf-fr, 

b 3r~>#;v**~;K 1,1,2- b V ^f-;V-n-'7"o^dr5/*;v^-;V % 1,2,2-h V p<-^;V-n-7 p 

B-7*n|Jfy*)V*~JK c -^ : ¥->^*^~>#' n '**— ^> 1-^ ^;V-c-^>^-;V^ _;3 f-^* 
;v^^;v. 2-^f-;w-c-^>f-;v^-^r>'*^^— ^> 3-pt ■^;v- c -^>^>'i'5J-^ry'*^ 5 ^— 
l-xfiV-c-yHVA^^K 2-^f-;v-c--?*h3^>#;VJ3?^;K 3-^^;V-c-"7* 
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> f ;v-c-/ f ^ •> * JV**-;K 3,3-v>( f JV-c-y f *y * # - * > 1-n- 7 n tf ;v 
-c-yn,-K3^>2/;i/si?-;K 2-n-7'n t?;v-c--7°n ;v^-;k l-i-^n e;v-c-^ 

n*°*->#;i/**-;i/, 2-i-yn t°;v-c-7°n^^'>*;v^-;i/ > 1,2,2-HJ^f ^-c-^n 
1,2,3- h U ^f-;V-c-7 p n^^i/*;i/^-;i/ > 2,2, 3- h V ^ f-ZU-c-:/ 
n # * -> * ;v jje- ;K 1-^ f - *-2- ^ f- )V-c--f n # * s s * ;v ;v . 2-^)^-1- 
c -~fu v * 2--^^;i/-2-^ ^;v-c-7°n *° * v * juxu^-xf- *-3- 

p< f - ;v _ c_ -f n ^ * ;V ^ - )V tfWi \fbtl&o 
10 0 3 8] 

Ci - e 7;v*;v#*'**-^* d rv^ t-c(i, ML ^ftWCa - 6 ->^t;^ 

;v*;V/i?-;v^dr-> > 2-^ -f-;v-c-^n ;i/^-;v^-Jf -> % n -^>^^* fr^-fr* 
3r->> ^V-n-T^V^V**-^*^ 2- ^ f JV-n-T'f ;i/ * ^ t ^ y , 3-^ 
^ )V-n-f f - ;v * ;v - ;v ^- ^ ~> , 1 , 1- v ^ f - ;V-n- ■/ u tf ;v * ;V *K - ;l/ * ^ v , 1 , 2- v ^ 
f-;u_ n _ynn°;v#;v*~^;v;*-^v^ 2,2-y>f JV-n-ynt'^^^^-^t^y, 1-^^ 
;i/-n-:/u tf^jv^x- ;v^-^~>, c-^>^-;v*^**— ^^-^-> N l-^ ^v-c-y-f-JV* ^ 
5 jfn;i/^-dr>' > 2-^ ^;v- c -'7^;v*;v^->'V^^r->> 

1,2-^^ f-;v-c--/n e;v*;v**^;v^-^~/. 2,3-v^ f^-c-^n tf;v;*7 ;^^xwv3- 
;V#-jVi^fy, l.l-y^fJV-n-rfJV^JV'f-^t^y, l,2-y>f ^-n-7*f ;v*;V 
;}? - )v * * *s . ;v-n-7*f - * /u * * -> > 2, 2-s> ^ f - ;v-n-^f - ;v * ^ 
- )V * * ~> , 2, 3- y ^ f - ;v-n- - ;v * ;v - ;v ^- v , 3,3-y^f^-n-^f;v* ;v - 
;v^-^'>> i-x f jv-n-Zf ;v A ;v -f - ^ t ^ y > 2-^f^v-n-^;v#;v^-;v:*3r-->. 
1,1,2- h V ^f^-n-^Db'jVAjV^j^^y, 1,2,2-h V ^f)Wn-/De)VA)^- 
;v^^rv. i-xf;M-^ f;i/-n-yn tf;i/^7 ;v^-;w^-^r l-^^;v-2-^ ^^-n-^n 

-c- ~f f- ;v * ;v xi ;v ^- > l , 2-y ^ f - jv-c- - /^ ;v * ;v ^ — ;v ^- * ~> , i , 3- v * f - ^-c 
-T'f-jVAMxA't^y, 2,2-^^f;V-c-7*f ^*^^-^* J E i '>> 2,3-^^f ^-c- 
■/ f - ;v * ;v ;v a, * -> N 2, 4- V * i-)V- c -y"f- * ^ # — ^ ^ -> , 3, 3--^ p< f - ;v-c-y 
;v^-Jf l-n--/n tf ;l'*;v>Kxi;v^-dr>' > 2-n-7 p n tf;v-c-"/ 

n n 0 ;w*;v^-;v^^-> N l-i-^n t°;v-c-^n e;v*;v^-;v^-^v, 2-i-^n tf;v-c- 

tT;v*;V^x:;v^-drv, 1,2,2- h U p« ^;V-c-^n tT;V* ^sK-^^-^^, l,2,3-h 
V ^f-;w-c-^a n°;v*;v#-;v^-^r->. 2,2,3-h 'J^fiV-c-^n kf;v# ;v^^;v^-^-> 
l_ji-f-;V-2-^ ^■;v-c-^ p a tf;W*;V^x^;v^-Jr v. 2-x.^;V-i-pt fjV-c-T'n tf;V* ;v 
i?-;v^^ 2-J-f-;v-2-^ f-;v-c--/n tf;v* ;v^x^;i>^^i/^^2-J-'f-;v-3-^ 
c-y n tf ;v * ;v **x: ;v ^- ~>^^ t f bfi&e 
[0 0 3 9] 

C 4 - i 2 ^#^i:L"Cli, 2-7'J;K 3-7'j;K 2-i^-;K 3-^^-;v, "7^- 
[0 0 4 0] 
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[0 0 4 1 1 

R l <D&fcmt LXit, n-ynt'jv, i--/n tf;w c -^ne;v % n-:/-?- 

;K i-y^K s-t*^;K t-T^/K c-7*^;k i->fjb-c-^D tf;K 2-> ^;v-c-?°n 
tf;K n-^>f-;Vs f-zu-n-T'f-^, 2-p< ^;w n -:/?-;K 3-^ •^;v-n-7'^;K l.i- 

n--/ntf;i/, c-^^f-;K i-p< ^v-c-y^K 2-^ -^v-c-t^K 3-^ f^-c-^f ^ 
, l,2-v> f-;i/-c--/n tf;K 2, 3-v^ ^;V- c -7°n tf/K l-xfKc-yn kf >K 2-J.^ 
;v-c-7°n t?;K n-^^rv'JK i-> •^ L ;v-n-^>'f-;v N 2-^ •^;v-n-^>"^;v^ 3-^^^-n- 
4-p< ^;wn-^>^;K i,i-v>^;i/-n- i,2-i^ -^v-n-y^K 1,3 
-y^f;v-n-yf-;v. 2,2-v^?-;v-n-y^;K 2,3-v^ f-.«'-n-7*?-;K 3,3-v>^;v-n 
-7*^;K l-x-^-n-y^K 2-^^;i^-n-r^;v N 1,1,2- h U ^ f^-n-^D tf;v % 1,2, 
2- b V > •f-;i/-n-7 p n tf ;K i_.x.f-;v_i_.* •f-;v- n -7 p n tf ;K l-a^;i/-2-* •^;W-n-7 p D 
tf;K c-^^fviK i-p< ^;v-c-^>^;v. 2-p« -^;i/-c-^>f-JK 3-^ f-;v-c-^>f-;v 
, i-if;v- c -yf jv, 2-if-;v-c--/f;v, s-^^-c-t^k 1,2-y^f ;v-c--/f ;v 
, i,3->;^f;u-c-7'f^, 2,2-^^f-;v-c-^f-;v. 2,3-v^ •f-;v-c--7*^;K 2,4->^ 
^;v_c-7*^;V, 3,3-y^f-;V-c-7*^;V, l-n-^u tf;W-c--7°n tf;K 2-n-7°n tf^-c-:/ 
nt>, i-i-yne^-c-yai^JK 2-i--/n tf;V-c--/n tf;K l, 2, 2- h 'J ^ ^;V-c-7° 
ntf;K 1,2,3- > !J ^^-;i/-c-7°n tf;K 2,2,3-V V p< f-;v-c--7*n tf ;k i-a^;v-2-p< 
ffl/-c-yn tf;K 2-^f-;v-l->< ?-;v-c-7°n tf;v N 2-j^;i/-2-^ •f-^-c-^n tf ;v N 2- 
xf)i/-3-^fjv-c-yn^K c-^7"f-/K c-*y-^;K 2-7'J;K 3--7'J;K 2--^ 
jr.-;i/, 3-^i^.;V > 7x-)K 0 -^f;V7i-;K m- ^ -f- ;v "7 jc — ;k p->f-;V7^ — 

■7ji~;K m-^^v^^-^ y7 .x.— JK p-^>y^t + v7x-;K 0 -?nn7x-^ 
i-^nn7x-iK p-^nn7x-;K o-7*n*7x-JK m-7n^7i-JK p-T'n^e 
■7^-;v, a-^7-^;K p-'ry^-^W^yJ^^mfhix, X, n-7"ntf;K 

1- 7 p ntf;v > t-7*-f-JK c— ^>"f-;K c ~>JK c — 7x-)K p-^O' 
v f ;vt ;3 fv7x-jK rn-pt f;V7x-;K p-^ ^;V7 ^ — p-l-y^-fr, v-zfu^y 

[0 0 4 2] 

^(D^Jt LTt±, n-7*nfcf;K i-7°nt:;K c-7°n t^v, 

i-7*^;K s-7*^;K t-"7*^-;v. c-T^K Wf^-c-yne^, 2-^ f-;v-c-7°n 
t?;v> n-s<y^frs i-^^;v-n-7*^;v, 2-^;v-n-7*^;K 3-^ ^;i/-n-7*f-;K 1,1- 
v^;i/-n-7°n kf;K 1, 2-v? ^-;V-n-7°n tf;K 2, ^;V-n-7*n tf;K l-xf-ZU- 
n-7°ntf;K c-^>?-;w l-^ ^v-c-T^ /K 2-^ •f-^-c-T'f-JK 3-^ f-;v-c-7*^;v 
, l^-v.^JV-c-T'ntf^ 2,3-^^f)V-c-7'ni; , ;v, l-^^;v-c-7°n 2-^f- 
;i/_c-:/n fcf;V, n-^~>;K 1-^ ^;l'-n-'<>?-JK 2-^ •^;V-n-^>'^;v> 3-^^;V-n- 
4-^ ■f-;l/-n-^>"^;V > 1,1-v^ f-;V-n-7*f-;V. 1,2-i^^ f^-n-T'-f-^. 1,3 
-v^;i/-n-y^;K 2,2-y^f-;v- n -7'^;w> 2,3-^^ f-;v-n-r^;v, 
-7*f-;v, i-^.-^;i/-n--/^^, 2-^^•;^-n-7'^;^^ 1, 1, 2-Y y ) * •f-;v-n-'7'n tf;v N 1,2, 

2- h V ^ -f-;v-n--7°n tf ;k l-^-f-;v-i-pt f-;v-n-"7°n t: \-jl?-)V-2-* f)V-n-yo 
tf;Vs c-^*->^s 1-^ •f-;v- c -^>'^-;v, 2-> f-^-c-^vf-^^ 3-^ f-^-c-^o-f-^ 

, l-xf^-c-T'f^, 2-^^;^-c-y•^;^^ s-^f-^-c-^f-^, 1,2-i^^ ■^^-c-T'f-;^ 
, i,3--?> f-;v-c-7*-^;v, 2,2-y^^;v- c --7*f-;v. 2,3-v^ f-;v-c--7*^;v, 2,4-v^ 
•f-jV-c-T'^^, 3,3-^^^^-0-7*^^, l-n-7°n tf;v- c -7'n tf 2-n-7°n tf^-c-T" 
ntf;v N i-i-7°otf;v-c-7°n tf;v, 2-i-7°n tf ;v-c-7°n tf l, 2,2- b V ^ f-^-c-7° 
ntf;v, 1,2,3-h U ^ ^;v-c-7°a tf 2, 2,3- > U ^ •f-^-c-T'n tf;K l-^^;V-2-^ 
^;v_c--7°n tf;v. 2-^^;v-l-^^;v-c-7°ntf;v > 2-^^;w-2-^ -^^-c-^n 2- 

[0 0 4 3] 
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[0 0 4 4] 

1) R 1 3&«Ci-2oT;V^^X«C4 -12 (fittftttfcStt^ ^nyvjR^ Ci- 6 T;V 

(1) "C^^tLS a -7?;7 v^Vffc^r* "T Mfc-frtto 
[0 0 4 5] 

2) R 2 ^Ci-6T;v d r;v»X(iC 4 -i2^W^T*S^$a^Ci-6T;v^;v*-e*^^; (l) 

[0 0 4 6] 

3) R^Ci-aoT^^^ltXttC* -12 (S^«*ii> Ci-eT^ 
19 > R 2 ^Ci- 6 T;V^;v*Xi±C4 -12 3Sr#flafeT?««$ttfcCi-eTA/*A/*"C*4A (1 

[0 0 4 7] 

4) R'^n-yn^, i-^n tf ;K t-7f JK c -^>^;v, c-^^K c -^7 
-t7f;w p-^n^7x-^/3ltt2-7U^-cafeSS: (1) «-75y7V^ 

[0 0 4 8] 

5) R^^f-^xti^v^^-c*** (1) -e***t4 « -75 ST*s T Ml 

[0 0 4 9] 

6) R4 s n-^nt:>, i-^nt';v, t-7*f;K C -^>^;K c -^~>;K c -^7 

1 ) -C^£ jl4«-75;7y frWBt^Z 7- Mt&WBo 
[0 0 5 0] 

jSlwfflv^tL^MS^^ffl-f-^ C i:# ? tr§ &o (R. Noyori ed. Asymmetric Catalysis i 
nOrganic Synthesis, (1994) Jhon Wiley &;Sons, Inc, New York#P3o ) 

[0 0 5 1 ] 

JB8*amiIilW>»fMfcJR fc LTfi, -7^^ ;vr-7A. n^A 

, *x5 7a, >f yy«>A3ta r e^*«*»fe>*L*3& c , jvt-^a, 

[0 0 5 2] 
[0 0 5 3] 
[0 0 5 4] 

*^flH42ffi*^7-f ^IBfi^fc Ltli. BINAP> BIPHEMP, RR0PH0S. DEGUPH0S> DI0P 
, DIPAMP, DuPHOS. N0RPH0S> PNM\ SKEWPH0S. BPPFA, SEGPH0S, CHIRAPHQSXtfHs-BINAP 

[0 0 5 5] 

BINAPt L"C{± % BINAPOBt^flcfc^S *L, *WJtLT{± N 2,2' -tf* (^7i-H 
X7^) -1,1' -t*t7f;K 2,2' -tf* (y-p-PJ^*^7^;) -1,1' 
;K 2,2' -Vf* (y-p-|3a7*f^7x;m7^) -1,1' -lf?-7?-/K 2,2' -Vf 
7; (^_ m -pj;^X7^7) -1,1' -Ut7f*> 2,2' -tf* ('7-3, 5- V * 7 x - 

miiE# 2004-3075009 
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;i/*^-7^y) -i,r -ift7f^, 2,2' -ex (y-p->^'>7i-^^7-f;) -i 

,1' -lft7f;V, 2,2' ~ex (yy?D^Vf)KW7^) -1,1* -e^"7^;K 2,2 

' -ex (yy^DA^i/;v*7,7^) -i.r -e-^^K 2-V (^-t7f;v) *x 

7-<y-2' -77x^^7^-1,1' -et7f^2-y7x-^^7^-2' - 

u<fi> 2,2' -ex (y'7x^^7^) -i,r -e^?^;K 2,2' -ex (e>- P -f 

ij;^7^) -1,1' -e± 7 ^^28.^2, 2' -ex (-7-p-i3»7*f^7i-^*^7 
[0 0 5 6] 

BIPHEMPtLTli, BIPHEMP^ffM^* *U £ L T tt > 2,2' 

-ex (y'7x-W77^) -1,1' -f7x-JK 2,2' -v^f-;V-6,6' -ex 
^DA*yjVW7^) -1,1' -If7x-JK 2,2' -S» ~ex (vV^VT 

5/) -6,6' -ex (y7x-W^7-f/) -1,1' ->i*7x-;K 2,2' ,4,4' -rf7^ 
^;V-6,6' -ex (y7x^7>7^) -1,1' -t*7x-)K 2,2' h*~>-6,6' 

-ex (y7x-^7^;) -i,i' -e7^~;K 2,2' ,3,3' -TV?* h^v-6,6' 

-ex (y*7x-m7^) -1,1' -^7x^)K 2,2' ,4,4' -r h 7Ptf ;V-3,3' - 

v^h^v-6,6' -ex (y7x^vW7^) -i,r -H7x-;k 2,2' -v^^-;v-6 




)Vi?mfb^ ft* L<(i2,2' -v^*v-6,6' -ex (y7x-)W7^) -1,1 

' -e-7x^.;v^W fbtt^o 

[0 0 5 7] 

^<7>ft!io^i§tt2m*X7>f ySE^R^O^S^^J^J^Tt-llTPi-*^ -fr 

[0 0 5 8] 
Hb5] 

R-v^PfCeH^ PROPH0S:(#-CH 3 
Y BENZPHOS : - CoHjCHi 

^PtCaVVh CyCPHOS-.Rf-c-CeH,, 



PROPKOS 



DEGUPHOS- ^-KJL 

yPv^Pft WOP :R° = CeHs 

DI0P= ^J^PRf, CylMOP^-c-CH,, 

DIPAMP = [ 

OCHs 

Rb "XTl^ Me-DuPHOSiRf-CHs 

DuPHOS- (TV Et-DuPHOSiR^-CzHs 

t v^p^R b »-Pr-DuPHOS : R* » l-C^Hj 

10 0 5 9] 
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[ft 6] 



^v^PCCaHsh 
NORPHOS- fi{ T 



SKEWPHOS- 



SEGPHOS» 



Vp(C a Hs)2 
y-P(C6Hs)2 



PNNP» 



BPPFA 



PtCaHsh 
.PtCaHgh 




BPPFA : X - (CHaJjN 
BPPFOH:X«OH 




CHIRAPHOS" 



^PCCeHsfe 
-^PtCfiHsh 



Ha-BINAP* 




[0 0 6 0] 

& -e i * o 
lo o 6 i 1 

tf ^ (r-tf-f'J;v) n y A f f 7 7 ;>t n * >)f If •;-) Aft^ft^ s J-fi- 

S^-MfrfrlSk ff77nn ( 7 -^>^f» 2JVf-'7Al(J ? f b7^nn ( 7 - (p- 
[0 0 6 2] 

»tLt«4, ie^-sr«l*^t»-drn^#lc:Pia«L*^^> ^x.if> ^r-7A 
[0 0 6 3] 

3^^fc^<^*#^ t LTW\ H-7jt;f >7^f JVT^^-^A, BVikT 
[0 0 6 4] 

~i. 5^*inx.?»*tSo 

[0 0 6 5] 

[0 0 6 6] ^ ^ 

[0 0 6 7] 

*»&JRft^«>ttJli*fc*tLT 1-10 Of »OfeH, »4 L < l~l Of SO 
fSB-eab&o 
[0 0 6 8] 
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[0 0 6 9] 

jSM&fcj/F^f **4fcRJS tcffiv^tL^, MS?) 9 *> , ;vf-^A flAft fcfj- i S KM fcgfciB 
[0 0 7 0] 

jl/fz-J A-ft^J&tt*;^* JVr- 1 ) A-BINAP$gft, ^f-^A 

-BIPHEMPH^, ;i/x-?A-RR0PH0Sft#. ;V^- ^ A -DEGUPH0SH#> ;U-r-^A-DI 
0P#t#\ ;Vx-^A-DIPAMPH#:, JVf- * A -DuPHOSfM*. ^x- ? A -N0RPH0Sii# 
% A-PNNPH#:> ;Vr- 7 A -SKEWPHOS^, JVt- 7 A -BPPFA#tte, ;V-r- 

? A -SEGPH0S#£#, ;Vr-f A — CHIRAPHOS#b#$. ^f- * A -H 8 -BINAP#t#^7& s W 

[0 0 7 1] 

j^T, ;Vx-->A-BINAPf|#Hov^TM^IBm-r*^, |W]#^BO^B1&** 7 
[0 0 7 2] 

;i/ x - * A - BINAP#g#: i: Ltl±, RuHX 1 (R 3 -BINAP) z > RuX 2 2 (R 3 -BINAP) & tfRro C 1 4 (R 3 - 
BINAP) 2 (Et 3 N) (^f, X^OT 2 }*, -etL-P^LCU C104, BF 4 > PFe, OCOCHs, OCOCFs, 0C0 
-t-Bu3Z.(iOS0 2 CF3^^l*L, R 3 -BINAP&, ■ 
[0 0 7 3] 
Ht7] 




[0 0 7 4] 

A1C1 3 , SnCU, TiCUXtiZnChT-IE^TO^tLTV^-C^ iv> c ) rt^lfiba, *#fi*j£t± 
, RuHCl (BINAP) 2 , RuHCl (T-BINAP) 2 , RuHCl (t-Bu-BINAP) 2 , RuH(C10 4 ) (BINAP) 2 , RuH(C10 
4) (T-BINAP) 2, RuH(BF 4 )(BINAP) 2 , RuH (BF4 ) (T-BINAP) 2 , RuH(PF 6 ) (BINAP) 2. RuH(PF 6 )(T 
-BINAP) 2, RuCh (BINAP), RuCl 2 (T-BINAP), RuCh (t-Bu-BINAP), RuC h (BINAP) (dmf ) n , R 
uCh (T-BINAP) (dmf)n, RuCh (t-Bu-BINAP) (dmf)„, RuCh (BINAP) (C 6 H 6 )n, RuC 1 2 (T-BINAP 
)(C 6 H 6 )n, RuCl 2 (t-Bu-BINAP)(C6H 6 )n. Ru (CI 0 4 ) 2 (BINAP) , Ru(C10 4 ) 2 (T-BINAP) , Ru(C10 
4 ) 2 (t-Bu-BINAP), Ru(BF 4 ) 2 (BINAP), Ru(BF 4 ) 2 (T-BINAP), Ru(BF 4 ) 2 (t-Bu-BINAP), Ru(PF 
6)2 (BINAP). Ru(PFe) 2 (T-BINAP), Ru (OCOCHs) 2 (BINAP) , Ru(0C0CF 3 ) 2 (BINAP). Ru(0C0-t- 
Bu) 2 (BINAP) , Ru (OCOCHs ) 2 (T-BINAP) , Ru (OCOCF3 ) 2 (T-BINAP) , Ru (OCOCHs ) 2 (t-Bu-BINAP) 
, Ru(0C0CH 3 ) 2 (BINAP) (ZnCh) , Ru(0C0CH 3 ) 2 (BINAP) (AlCh) , Ru(0C0CH 3 ) 2 (BINAP) (SnCU 
), Ru (OCOCHs) 2 (BINAP) (TiCU) , Ru(0C0CH 3 ) 2 (T-BINAP) (ZnCh) , Ru(0C0CHs) 2 (T-BINAP) ( 
AlCh ), Ru (OCOCHs ) 2 (T-BINAP) (SnCU ) , Ru (OCOCHs ) 2 (T-BINAP) (TiCU ) , Ru 2 CU (BINAP) 2 
(EtsN), RmCU (T-BINAP) 2 (EtsN), Ru 2 Cl 4 (t-Bu-BINAP) 2 (EtsN), Ru 2 CU (BINAP) 2 (ZnCh) 
2 (EtsN), Ru 2 CU (BINAP) 2 (AlCh) 2 (EtsN), Ru2 CU (BINAP) 2 (SnCU ) 2 (Et 3 N) , Ru 2 CU(BINA 
P) 2 (TiCU) 2 (EtsN), Ru 2 CU (T-BINAP) 2 (ZnCl 2 ) 2 (EtsN), Ru 2 CU (T-BINAP) 2 (AlCls) 2 (EtsN 
), Ru 2 CU (T-BINAP) 2 (SnCU) 2 (EtsN^lMtoCU (T-BINAP) 2 (TiCU) 2 (EtsN)^Wb tt 
&o (:£*, BINAP l±, ^MKf^SXIiRO, 2,2' -t'^ (y'7x-)l/*X7^) -1, 
1' -\£i--7?-)VZm*L. T-BINAPti, ij&MSEm^SXteR^. 2,2' -If* (^-p-b'J^ 
^^7^) -1,1' -e^-7^;v*jti*L. t-Bu-BINAPti, ^MIE-g^SXiiR^). 2,2' 
-tr* (y'-p-t-W7x^;^^7-f;) -1,1' -m-y^frZHML, BUi^/i/ 
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> n Ji 13Ui2 «:^i*i-^o ) 
[0 0 7 5] 

[0 0 7 6] , 

1) RuHX 1 (R 3 -BINAP^ RuX 2 2 (R 3 -BINAP)XtiRu 2 CU (R 3 -BINAP) 2 (EtsN) l l ^m 2 
ii, -g-K-rtLCK C104, BF4, PFe, OCOCH^ OCOCFa^ OCO-t-BuXtiOSOaCFa Sr^BfcU R 3 - 
BINAPti, 
[0 0 7 7] 
Hfc8] 



AlCU. SnCl^ TiCUXttZnCl2-CH^Kffi$^-Cv»Tfc J:v>o ) t^^;Vf-^A-*f 
[0 0 7 9] 

2) RuX 2 2 (R 3 -BINAP)-e*^ 1) IEHWVt^ * A -jfc^fim** 7 4 >«lfro 
[0 0 8 0] 

3) X 2 **Cn?**K N,N-^>f;^;VA7? KXJ±^>-«f >T-H^@B{3:$*L*:RuX 2 2 (R 3 -b 
INAP)T-&& 2) KlBftO^-^A-ft^iSte*.*?* >$!#o 

[0 0 8 1 ] 

4) RuCh(BINAP), RuCh (T-BINAP) > RuCh (t-Bu-BINAPK RuCh (BINAP) (dmf)„> RuCh (T 
-BINAP)(dmf) n > RuCh (t-Bu-BINAP) (dmf)„. RuCh (BINAP) (C 6 H 6 )n. RuCh (T-BINAP) (Ce He 
) n X{iRuCh(t-Bu-BINAP)(C6H6)n BINAPli, mSBS^SXiiR^ 2,2' -If* 

(^7x^*^7^) -1,1' -f^-7^;v£Ti:e|cU T-BINAPii, ^IBS^SXtiR 
<7>> 2,2' -tT* (v^-p-h V -f J ) -1,1' -tT ^^VSrlftRfcU t-Bu-BINAPte, 

^@sg^sxt±R^> 2,2' -e* (y-p-t-yf;v7x-;v*7>7^) -i,r -^-r 

■7f-;w=Sr^i*L. dmf(i. N.N-v^f ^*^A7^ Ffc^^U n ii 1 Xtt 2 £#J*1-& 
[0 0 8 2] 

5) RuCh(BINAP)(dmf)n^ RuCh (T-BINAP) (dmf)„XliRuCh (t-Bu-BINAP) (dmf) n (:&*> B 
INAPti, iffeMIott^SXliR^ 2,2' -tf* (-77x-;^77^) -1,1' -tf"^7f- 
;V£j£f*U T-BINAPii, ^MKg^SXtiR^, 2,2' -If* (y- p -h'J^*^7^y) 

-1,1' -^•ry^-^iMMh, t-Bu-BiNAPt±. ^ies^sx(±R^> 2,2' (v- P - 

t-7*f;i'7x-W^7^) -1,1' -t*^-7^;v=Srj^B5lcL^ dmfii. N,N-v>^;V*;V 
[0 0 8 3] 

6) RuCh (BINAP) (dmf)„ BINAPte, ^ISm^SXtiR^>> 2,2* -tf* (v7^ 
-;v*^7^y) -1,1' -tf±7^;v?r^L. dmfti, NJ-y^fJV*JVA7? K&^Bfc 




[0 0 7 8] 



[0 0 8 4] 
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[0 0 8 5] 

^ijy^A- ^fe^fe'tt* 7 7-f«tLTI±, <f W 1 ?^ -BINAP#£#> 'J v 7 A 
— BIPHEMP#a#^ 4 U v V A -RROFHOSflHfc. << U V V A -DEGUPHOSft^ -f V v 7 A - DI 
0PH#. >f U v 7 A -DIPAMP#t#^ >f 'J v 7 A -DuPH0S#£#, >f 'J 3> 7 A -NORPHOSftfr 
„ 4 U y 7 A -PNNPH#, 4 V i> 7 A -SKEWPHOSflHfc. 4 U v * A -HPPFAflHts <( U 5> 
9 A -SEGPHDS«#, << y v 7 A -CHIRAPHOS#t#:£lM 'J^A -H 8 -BINAP#t#WW 

[0 0 8 6] 

0* LW 'J v7A-3fc^i§tt**7^ LTi±, &T<Dt><Dtfmfbti>Z>o 
[0 0 8 7] 

1 ) 4 U y 7 A -BINAPlSfltXti -f'JV^A -BIPHEMPtB-fc-e* * 4 V v 7 A -ft^iSte* 
X7 4 >H#o 

[0 0 8 8] i 

2) 4 y v7A-BINAP$t#-T?fc «5> BINAPfr\ BINAP, T-BINAPX l± t-Bu-BINAP"C h %> 1) 

[0 0 8 9] 

3) 4 y ^7A-BIPHEMP#t#-e£>*K BIPHEMP**2, 2* -V * (5>7* 
^M^7^) -1,1' -tf7^-;V (MeO-Biphep) t*4 1) IBf^ U A 

[0 0 9 0] ^ 

<f$o 

[0 0 9 1] _ 
[0 0 9 2] 

6) 3f»lJ^ a^ltt h y 7AX{i37K<kx h vn-T'f^TV^-fA^ 

a 5 ) iam<75 -f y v 7 a -^me-** 7 * 

[0 0 9 3] 

7) LT[Ir(cod)Cl]2 (^f, codfi^ l,5-'>^at^^yi>*l* 
t5, ) *fit-5 1) ~ 5) ©WtL^CBtftO^f y y-)A-Mtt*^7^ V«M*o 

10 0 9 4] 

8) ^fVy-)A«ffflii:MLt, l~3W3«t>'J 
[0 0 9 5] 

[0 0 9 6] 

Oy-)A-»ftt^7^H#tLtli, nv*7A-BINAPH#> n^7A-BIPHE 
MP#|#. nv7 A-RROPHOSit-ffc, n v 7 A -DEGUPH0S#g#> n A -DIOPftflK °y 
7 A -DIPAMPfH£> ny^A-DuPHOSfg^ n v7 A -N0RPH0S#t#, ny*A-PNNP#t 
# % nv>7A-SKEWPH0S$g#U n y 7 A -BPPFAH#, n v 7 A -SEGFHOSflM*. nv7A 
- CHIRAPHOS^&O* n V 7 A -Hs-BINAP^^^tf h tiZ 0 

& n^-r a ?t * wf^ofii 

[0 0 9 7] 

10 0 9 8] ^_ _ 

* (1) "C^StL* « -75 J TV^ftBt*^"f Mfc'fr*Srlfc«tW>P^F**'fl2R»* c « 
v^fr£«&«<^;£T> 7fcff?3t7Gl-££fcK<fc *K * (2) 3Ui5*; (3) TftS 
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[0 0 9 9] 

Kb 9] 

O OH OH 

(1) (2) (3) 

[0 10 0] 

[0101] 

fUxtfl, l-'^ODir/, l, 2-v^nox^>, M^fl^>> ? nD ** A 
[0 10 2] 

J: 7 jv n - j^illotlMI, Sl^ Sit7^3-^»lMiS^ 
S?|J:x-f X> n-7a^V-;K i- 

yn/V-Ji', 2-^;-Jl', xf Vy/'J3-^ 4ft>f 1, 

^_ , _^D;V-;v^M-f h7t KQ7 7^^ilf^^ X, ^M^V>\ n 
[0 10 3] 

[0 10 4] 

v;vf£@|^*x;Mb^^Ol£;B:lK*tL-C, 0. 0 1-1 0 0 ; e^%©lEit*^^ R 
JoSft^SRCfa^ h«J L< 0. 0 1 ~ 2 0 ^;v%0|ggp\ X> 0. 1~ 
10^^%^!, Z> 0. 3 ~5 j e;v%<^t£H^tf "btL^o 
[0 10 5] 

& (i) -e^StL* « -75 y r~>;vBI^*xMfc^&&<a##1~*^Kfln^ 

Uv^, bbfrKtb, 5$ (1) ■e^W«-T5^7^fti^fMfc^ ! li:ti 
[0 10 6] 

^$tL^, « - 7^7y;«x7fM^ft^J: i)&**a*WiSU *<Z>&**ifcfc 
[0 10 7] 
[0 10 8] 

^<D*#^8fc LT«\ HCU HBn H2SO4. HC10 4 . CH3SO3H, PhSOsH. TsOH (Tstt, p- 
Hvxy^jl/*xj^|tt5. ) > CF3S03HS.^CF 3 C0 2 H#^lf <btL, jifiKli, HC 

[0 10 9] 

miE# 2004-3075009 



mm 2003-426226 



^-v* : 15/ 



LX, 0. 8-3*^1^161^^ »JL<li, 0. 9 - 2 *;H|*©IEBL X. 

o. 9~i. ssEfrmitnmmtfWfbtL&o 

[0 110] 

j*u ±IBO»o«fflStt> ftfe^t^ S: (l) -c^Wa-T^TyJUS^ 

[0111] 
[0 112] 

[0 113] 

^fM^»<0«ffli^lt, 0. 8~ 5^S<^l£H-eab«9> 04 L< t±s 0. 8-2 
[0 114] 
[0 115] 
[0 116] 

ttffl-ta2k*<&lEfcU\ Ifl~15 O^ffiOtfiH-e****. ffil<lil0-150 
X. £J£L< ti3 0-1 0 0$tJEO«H-C**o 
[0 117] 

L<t±l 0-1 5 0r^)fEfflt?^«9, i^$f5L<t±30~l 0 OT^t&H-Cfc&o 
[0 118] 

5 01C^> 4B*IHI&±. 1 0 0 , CO»'6'3I^IHUSl±fifx.tf^49-e*&o 
[0 119] 

Ri5#Fn&tt, »»*««6-f *ii:C±^ 1 K^^ffitt jj-liKn + V-a-7 5 
[0 12 0] 

[0 12 1] 

fr^-fc^ «ftSPOSv>jWiR<7>Wv^ (2) Xtt:* (3) -C3ES*L**^iStti9-fc Kn 
[0 12 2] 

^nwe#*btL*. * (2) xt^ (3) •e«**L&jfe^«tt / 8-viKn#?/-«-T 
^ y *;v**vKii#o^7^f (de :'»#fc7Vffroil?tt) Xtf-*- 

(ee) l±> He>iifc**fittj8-'iFf**>-«-7^*^»» 

[0 12 3] 
[0 12 4] 
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[lb 1 0 ] 

ft* (2) P «° CI ftHCOPh 
OH OH 

NH2.(3) . NHCOPh 

[0125] 

BP*>, * (2) Xl±& (3) t?3t**La3fe^Stt/9-Vi Kndrv-«-T5y*;V^> 
m.&^fcXl* J t<Oi&*T Y 7t 7 + , h i;jcf-;vr$ >0#ftT> ^VM;^ 
n'j Ki:^$t^;hi:J; <3 , ^ (2) X« (3) tL^^M^/? - * Fn^f 

_ a _ 7 ^ y # ;v y^mmfav^ > vM Mb% £ m&lr ^uH 5 tH, 

[0 12 6] 

H-NMR^KJ:^ v7^fl/tMtt (de : v T >?"**>*Rtt) X. 
mtt*7Atfflv^:HPLCMfCJ:^ (ee) 

£ * o 

[0 12 7] 

Htffti:**, 5S: (1) a - 7 5 y 7'>^»Si^rMk^»tt, ^Tt^t 

[0 12 8] 

Mb i 1 1 



o 



R^x o^. cHC| ^Jl^cojR* 



„ R ' T , MeOH iWcr 

[0 12 9] 

„ h u ji^-;vt^ i, s-yTW*s?v [5, 4, o] ?yr%-7-x.>m-z>m 

i^HS^-t^-Ua^ ^ (1) « - 7 ^ / 7y;HpSli^rM^iO 

[0 13 0] 
[0 13 1] 

#«bttfc^mm«:^^X'^31i-*Cl ttcJ: *K 5*: ( 1 ) tS$W«-7^7y^ 
[0 13 2] 

fftom"^*S£tfc"*"*^ ^ K J: fJjtJ&Sti&o 
[0 1 3 3 J 

[0 13 4] 

Mb i 2 1 

R*OH Boc 2 0 
A .H2O 

KHMDS O LHMDS O 



R^OCI Boc 1HF " 78t3 NHBoc 

4M HCI-dloxane ^^l^COjR 2 

nh/ct 
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10 13 5] 

5P*>> ^UWfcTsOH (p - h )Vx.>X)l>*>m) «f4T, T^n-^el&TJtli'&S 
10 13 6] 

KHMDS (A^AMt^f^^v5yF) t«L/;f, 7*/Hn'J K*jjnx.T7 
5 MfcLfclk LHMDS ('Jf-)AAWf;Vyv7'>'K) ^.l/DMPU (1, 
-3, 4, 5, 6 Kn bfU 5 ->* >- 2 •e&Si"* ^ t kZ.X Vifc&KB 

<fc*K A (1) a - 7 5 ^ 7 V;vftS|i^ f t tit Sit 

[0 13 7] 
[0 13 8] 

##$1 1 2 -->^n^^v;v- i h^v^;v7K-;v- jv-7> ; & 

[0 13 9] 
[ft 1 4 ] 




CO*. DBU , ~JU/< 
U DMF, It, 11 (t QTW,. 

[0 14 0] 

^f^^V->7yx-> (3.11 g)fc->*n^*^>fWfc>fcJ»(8.20 g. 1-1 eq) <0 DMF 
(10.0 mL)»«tHDBU (4.7 bL.1.0 eq) *0*CTt?«tTLfco lH*WSa-C«#U*:lfe. 
R«£tM?«IU n-^** (5: D-eUftfti&frfcofco *SWI*«-«lt 

i#-Lfc&, toW^- f u f A-ej£**^fo^ 0 ikf&ysZZMLtz^ %ifc*iftffiTift*t 
Lfwo #fb*L£f!t/£n-^*^V - R*r.?-/l'T?IMtft*r*TV^ itft (5.00 g, 75 X) 

[0 14 1] 

m.p. 97.5 - lOir 

IR (KBr) 2931,2852, 1719, 1599, 1199 cm" 1 ; 

1 \i NMR (400 MHz, CDCh) S 1.26 -1.89 (m, 10H, cyclohexyl - CH2),3.45 - 3.48 (m, 
1H, cyclohexyl - H),3.91 (s, 3H, C0 2 CH 3 ),7.74 (s, 1H, 0CHN) ; 

13 CNMR (100 MHz, CDCh) $ 25.7,25.9, 30.6, 35.4, 51.9, 125.2, 148.6, 162.6, 164 

HRMS (FAB, NBA) ca led for CnHieNOs: 210.1130 (M + +1). Found: 210.1119. 
[0 14 2] 
lit 1 5 ] e ^ 

[0 14 3] 

**^'/-^(10 mmol)£ conc.^m (5.0 mL) t*?;-)}/ (15.0 mL) KmM Lfco 

t JBv>fc 0 (W 6 7 96) 
[0 14 4] 

IR (KBr) 2931,2856, 1752, 1719, 1560, 1508, 1458, 1276, 1144 cm" 1 ; *HNMR (400 MH 
z, CDCh) 51.19 - 1.50 (m, 5H, cyclohexyl - H), 1.66 - 1.82 (m, 4H, cyclohexyl 
- H), 2.18 - 2.20 (m, 1H, cyclohexyl - H), 2. 90 - 2.95 (m, 1H, cyclohexyl - H), 
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3.91 (s, 3H, CO2CH3), 5.50 (s, COCHNH3 ) , 8.92 (br. COCHNH3); 13 C NMR (100MHz, CD 
Ch) 5 25.0, 25.6, 25.7, 27.4, 29.2, 48.4, 54.2, 60.3, 163.8,201.0; HRMS (FAB, N 
BA) calcd for CioHisNOs : 200. 1287 (M + - CI). Found: 200.1282. 
[0 14 5] 

[0 14 6] 
Iftl6] 

[0 14 7] 

1 bmm^\^xttfcir&**^v-)\<frhm ( iik&m*%tzo (W : 79%) 

[0 14 8] 

IR (KBr) 2979,2642, 1751, 1720, 1508, 1438, 1387, 1275, 1234, 1013 cm" 1 ; HNMR ( 
400 MHz, CDaOD) 5 1.12 (d, J = 6.4 Hz, 3H, (CH 3 ) 2 CH) , 1. 24 (d, J = 7.2 Hz, 3H, (C 
HshCH), 3.19 -3.28 (sep, J = 7.2 Hz, 1H, (CH 3 ) 2 CH), 3.92 (s, 3H, CO2CH3); 13 C N 
MR (100 MHz, CD3OD) 5 17.7, 19.1, 39.8, 54.6, 165.3, 203.6; HRMS (FAB, NBA) calcd 
for C7H14NO3: 160.0974 (M + - CI). Found: 160.0973. 
[0149] 

[0 15 0] 
Hfc 1 7 ] 

BocjOtl.l eq). 

HlN J benzene. reflux. 29 r. Tt0H HlN J HjO.dtoanM H J 

1 2 2 

[0 15 1] 

^'J ->>(35.0gK ^>v ? ;VT;V3-;V(231 mL) . hv;Vt (106 g, 1.2 eq) <D^<> 
•If > (469 mL)M«r^)^7R^#TT29I^WMMm$*^o t?^*P bfc 

o HfcfcfclfcU yifjVx-f;V«L, g »«r 2 (168g) fc#fc 0 
LiC^tTjgKttfflbfco fWffc 2 (168 g)£ v^-f^-TK^filU &Bfcfc*f-MJ* 
A(47 g, 1.2eq), t-^A'* * * JUK-^BMfefc* (112 g, 1.1 eq) fcinx-fco 3Wffl 

(1 st 54.3 g, 2 nd 51.2 g, 3 rd 7.9 g; total 113.4 g, 427 mmol, 92 %) *»fco 
[0 15 2] 

X H NMR (400 MHz, CDCh) 51.45(s, 9H, (CH 3 ) 3 C), 3.96 (d, J = 5.7 Hz, 2H,CH 2 NH), 
5.00 (br, 1H, CH2NH) , 5.18 (s, 2H,CH 2 Ph), 7.34 - 7.38 (m, 5H, Ar - H) 

[0153] 
##M4 4 aCOi^Tt 

[0 15 4] 
m 1 8 ] 

H J lisotwtyiyUWotideo.i eq).3t>79ic J £cS 

' [0155] 

®# 3 (1.06 g, 4.00 mmol) tf>9kKn79> (8.0 mL) fc:»»L. -78t:i'^*PL 
fco iv^T * "J A A+f ^ f jvy'y 7 y K (0. 5 M soln. 9.0 mL, 1.1 eq) fcl05W»*t 
■CUniLfco HS^X*2B#^m#L^o Sfcfc'f V^f'^^n'J K(0.46 mL, l.leq)**n 

(5 : 1 ) "C 3 tnwin l^o *«* z&ftfim&mi- y v ^tm 
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3 : 1) Zft^BfftM 4 a (1.26 g, 94 %) Srifei»i Lt#/; 0 
[0 15 6] 

IR (neat) 2978,1747, 1698, 1457, 1370, 1216, 1148, 1028cm" 1 ; X H NMR(400 MHz, CD 
Cls) 51-17 (d, J = 6.8 Hz, 6H, (CHahCH), 1.44 (s, 9H, (CHsbO, 3.72 - 3.76 (m, 
1H, (CH 3 ) 2 CH),4.48 (s, 2H, CH 2 N), 5.16 (s, 2H, CH 2 Ph),7.32 - 7.36 (m, 5H, Ar - 
H); 13 C NMR (100 MHz, CDCh) 5 19.6, 27.8, 34.6, 45.6, 66.9. 83.7, 128.4, 128.5, 
135.4, 152.1. 168.9, 180.2;HRMS (FAB, NBA) calcd for Ci 8 H 2 eN0 5 : 336.181l(M + + 1) 
. Found: 336.1811. 
[0 15 7] 

5-9 4 b - 4 f 0«jft 
###U4 bW&WX&K- £ Mb-4f &*litLfco 
[0 15 8] 
[it I 91 



[0 15 9] 

*1 



No. 


R 


mm) 




(%) 


5 


n-P r 


3 


4 b 


8 8 


6 


t -B u 


1 2 


4 c 


9 3 


7 


c — P e n 


2 


4 d 


7 1 


8 


c — H e x 


1 2 


4 e 


9 4 


9 


c — H e p 


2 


4 f 


9 7 



[0 16 0] 

4 b ifc-feifttWfe 

IR (neat) 2969,1747, 1456, 1370, 1216, 1149, 1031 cnf 1 ; X H NMR (400 MHz.CDCh) 

5 0.96 (t, J= 7.3 Hz, 3H, CH3CH2CH2CO) , 1.43 (s,9H. (OfehC), 1.65 - 1.70 (m, 2H 
, CH3CH 2 CH 2 C0),2.91 (t, J = 7.3 Hz, 2H, CH 3 CH 2 CH2C0),4.50 (s, 2H, CH2N), 5.17 (s 
, 2H, CH 2 Ph),7.32 - 7.36 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CDCI3) 5 13.7, 18.4, 
27.8, 39.8, 45.3,66.9, 83.7, 128.4, 128.4, 128.6, 135.4, 152.2, 169.0, 175.6; HR 
MS (FAB, NBA) calcd for CisHaeNOs : 336.1811 (M + +1). Found: 336.1804. 

[0 16 1] 
4 c MGlMW®) 

IR (neat) 2974, 1747, 1694, 1456, 1336, 1148, 1010 cm" 1 ; 1 HNMR (400 MHz, CDCh) 
51.35 (s, 9H, (CH 3 ) 3 CC0N), 1.44 (s, 9H, (Ob) 3 COCO) , 4. 33 (s, 2H, CH 2 N), 5.16 (s, 

2H, CH 2 Ph),7.33 - 7.36 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CDCh) 5 27. 1, 27.8, 2 
7.9, 43.1,48.3, 66.0, 66.9, 83.2, 127.6, 127.9, 128.3, 128.3, 128.4, 128.5, 135. 
4, 152.7,169.1, 184.6; HRMS (FAB, NBA) calcd for Ci9H 28 N0 5 :350. 1967 (M + +1). Fo 
und: 350.1976. 
[0 16 2] 

4 d 

IR (KBr) 2971, 2871, 1746, 1695, 1455, 1370, 1148, 1048, 1027 cm" 1 ; 1 H NMR (400 M 
Hz, CDCh) 51.43 (s, 9H, (CH3) 3 COCO). 1.53 - 1.94 (m, 8H, cyclopentyl - CH 2 ), 3. 
80 - 3.85 (m, 1H, cyclopentyl- CH), 4.49 (s, 2H, CH 2 N), 5.16 (s, 2H, CH2Ph),7.31 
- 7.37 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CDCh) 5 25.9, 27.8, 30.4, 45.2,45.7, 
66.9, 83.5, 128.4, 128.5, 135.4, 152.1, 169.0, 179.1; HRMS (FAB, NBA) calcd for C 
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20H28NO5: 362.1967 (M + +1). Found: 362.1932. 

[0 16 3] 
4 e fi'felS'fc 

IR (KBr) 2931, 2853, 1737, 1691, 1450, 1368, 1323, 1193, 1146 cm" 1 , H NMR (400 M 
Hz, CDCh) 51.21 - 1.42 (m, 4H, cyclohexyl - CH2), 1.67 - 1.80 (m,4H, cyclohexy 
1 - CH2) , 1.91 - 2.05 (m, 2H, cyclohexyl - CH 2 ),3.46 (tt, J = 3.3, 11.2 Hz, CHCO 
N), 4.47 (s, 2H, CH2N),5.15 (s, 2H, CH 2 Ph), 7.32 - 7.36 (m, 5H, Ar - H) ; 13 CNMR 

(100 MHz, CDCh) 5 25.7, 25.9,27.8, 29.7, 44.4, 45.7, 66.9, 83.6, 128.4, 128.5, 

135.4, 152.1, 169.0, 179.1;HRMS (FAB, NBA) calcd for C21H30NO5: 376.2124(M + + 1) 

. Found: 376.2148. 
[0 16 4] 

4 f 

IR (neat) 2929, 2857, 1741, 1698, 1457, 1339, 1149, 1043 cm" 1 ; 1 H NMR (400 MHz, C 
DCh) 5 1.44 - 1.66 (m, 17H, cycloheptyl - H, (CHshC), 1.72 -1.78 (m, 2H, cyclo 
heptyl -H), 1.90 -1.97 (m, 2H, cycloheptyl - H), 3.64 -3.71 (m, 1H, CHC0N), 4.4 
7 (s, 2H, CH2C02CH 2 Ph),5.16 (s, 2H, CH2CO2CH2PI1) , 7. 30 - 7.38 (m, 5H, Ar - H) ; 13 
CNMR (100 MHz, CDCh) 5 26.5, 27.8,31.6, 45.2, 45.6, 66.9, 83.5, 128.4, 128.5, 1 
35.4, 152.1, 169.0, 180.1; HRMS(FAB, NBA) calcd for C22H32NO5: 390.2280 (M + + 1). 
Found: 390.2266. 

[0 16 5] 
##M 10 5 a <DMM 

[0 16 6] 
Ht 2 0] 



4. »» 

[0 16 7] 

4a^fh7^ Kn7 7>ItS: -78X: £<£*P Ltz Q iO^$i:i,3-y^f ^-3,4,5, 
6-T- f7t KD-2-tT'; 5 ¥J V (2.0 eq) t 'Jf W'>7^ H2.5 eq) 

^>f-L^ 0 WM^^-^^^y (5:i) -e 3 Htftffi^isi^oTCo ;prW!£l&ft]^ 

fu-r h *ff^B»%5 a^ftfeMiatH/:, (W : 8 5%) 
[0 16 8] 

IR (neat) 3431, 2977, 1759, 1715, 1496, 1367, 1251, 1162 cm 1 NMR (400MHz, CD 
Ch) 5 0.99 (d, J = 6.8 Hz, 3H, (CHshCH) , 1. 14 (d, J = 7. 1 Hz, 3H, (CH 3 ) 2 CH), 1. 
44(s. 9H, (CH 3 ) 3 C), 2.94 - 2.99 (m, 1H, (CH 3 ) 3 CH) , 5. 15 - 5.29 (m, 3H, CHNH, CH2P 
h), 5.73 (d, J =7.0 Hz, 1H, CHNH), 7.31 - 7.38 (m, 5H, Ar - H) ; 13 CNMR (100 MHz, 
CDCh) 5 17.4, 18.7,28.2, 38.4, 62.1, 68.0, 80.5, 128.4, 128.6, 134.7, 154.8, 1 
66.7, 205.1; HRMS(FAB, NBA) calcd for CigfeeNOs :336. 1811 (M + + 1). Found: 336.18 
16. 

[0 16 9] 

##M 11-15 5 b - 5 f <VUM 
###J 1 0 kW\W.<VJj&fc& *) 5 b - 5 f fcKiiLfco 




[0 17 0] 
Ut2 1] 



NHBOC 
5b«Sf 



[0 17 1] 
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R 


jrj£b*iw 






No. 




asm) 




(%) 


11 


n-P r 


1. 5 


5 b 


8 7 




U D U 


0 


5 r 


7 5 


13 


c — P e n 


2 


5 d 


9 0 


14 


c — H e x 


6 


5 e 


8 4 


15 


c-Hep 


2 


5 f 


9 9 



[0 17 2] 

5 b m^m^.m 

IR (neat) 3432,2970, 1759, 1715, 1496, 1368, 1253, 1163 cm-1; *H NMR (400 MHz, C 
DCh) 50.83 (t, J = 7.3 Hz, 3H, CH3CH2CH2CO) , 1. 44 (s, 9H, (CH 3 ) 3 C0), 1.52 - 1.62 

(m, 2H, CH 3 CH2CH 2 C0),2.52 - 2.60 (m, 2H, CH3CH2CH2CO) , 5.05(d, J = 7. 1 Hz, 1H, 
CHNH), 5.16 (d, J = 12.3 Hz, 1H, CH 2 Ph),5.29 (d, J = 12.3 Hz, 1H, CHaPh), 5.74 ( 
d, J =6.8 Hz, 1H, CHNH), 7.31 - 7.38 (m, 5H, Ar - H) ; 13 CNMR (100MHz, CDCh) 51 
3.4, 16.8, 19.5, 27.8, 28.2, 42.4, 63.7, 68.0,80.5, 128.4, 128.6, 134.7, 154.9, 
166.6, 201.0; HRMS (FAB, NBA) calcd for CisfceNOs :336. 1811 (M + + l). Found: 336. 
1788. 

[0 17 3] 

5 c 

IR (neat) 3376,2977, 1758, 1713, 1504, 1368, 1326, 1252, 1162 cm" 1 ; 1 HNMR (400 M 
Hz, CDCh) 51.18 (s, 9H, (CH 3 ) 3 CC0CH), 1.43 (s, 9H, (CH 3 ) 3 C0CO) , 5. 15 (d, J = 12. 
3 Hz, 1H, CH 2 Ph), 5.20 (d, J =12.3 Hz, 1H, CH2PI1), 5.52 (m. 2H, C0CHNH), 7.29- 7 
.37 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CDCh) 526.1, 28.2, 44.7, 57.0, 67.7, 80 
.6, 128.3, 128.5,128.6, 154.8, 167.6, 208.0; HRMS (FAB, NBA) calcd for C19H28NO5 
:350.1967 (M + + 1). Found: 350.1913. 

[0 17 4] 
5 d 

IR (neat) 3430, 2967, 2871, 1759, 1714, 1489, 1367, 1254, 1162 cm" 1 ^H NMR (400 
MHz, CDCh) 5 1.34 - 1.94 (m, 17H, cyclopentyl - CH 2 , (CH 3 ) 3 C0) , 3. 14 - 3.18 (m, 
1H, CHC0CHNH), 5.13 - 5.17 (m, 2H, CHNH, CH 2 Ph),5.29 (d, J = 12.0 Hz, 1H, CH 2 Ph) 
, 5.76 (d, J =6.8 Hz, 1H, CHNH), 7.35 - 7.38 (m, 5H, Ar - H) ; 13 CNMR (100 MHz, C 
DCh) 5 26.0, 26.0,28.2, 28.5, 30.3, 48.8, 63.5, 67.9, 80.5, 128.6, 134.8, 154.8 
, 166.8, 203.7;HRMS (FAB, NBA) calcd for C20H28NO5: 362. 1967 (M + + 1). Found: 362 
. 1933. 

[0 17 5] 
5 e 

IR (neat) 3431, 2978, 2932, 2856, 1755, 1713, 1495, 1453, 1368, 1337,1251, 1161 
cm" 1 ; X H NMR (400 MHz, CDCh) 5 1.05 - 1.92 (m, 19H, cyclohexyl - CH 2 , (CH 3 ) 3 CO) , 
2.64 - 2.68 (m, 1H, CHC0CHNH) , 5. 14 (d, J = 12.1 Hz, 1H, CH 2 Ph), 5.18 (d, J =7.1 
Hz, 1H, CHNH), 5.31 (d, J = 12. 1 Hz, 1H, CH 2 Ph),5.73 (d, J = 7. 1 Hz, 1H, CHNH), 
7.31 - 7.36 (m, 5H, Ar - H); 13 C NMR (100 MHz, CDCh) 5 25.0, 25.5, 25.7, 27.6, 
28.3, 29.1, 48.2, 62.3, 68.0, 80.5, 128.6,128.7, 134.8, 154.9, 166.7, 204.0; HRM 
S (FAB, NBA) calcd for C 2 iH 30 N0 5 : 376. 2124 (M + + 1). Found: 376.2118. 

[0 17 6] 
5 f 

IR (neat) 3429, 2978, 2928, 2858, 1754, 1713, 1492, 1367, 1338, 1254,1163 cm" 1 ; 
*H NMR (400 MHz, CDCh) 51.24 - 1.93 (m, 21H, cycloheptyl - CH 2 , (CH 3 ) 3 C). 2.8 
8 (s, 1H, CHC0CHNH), 5.14 (d, 1H, J= 12.0 Hz, CfcPh), 5.18(d, 1H, J = 7.6 Hz, CH 
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COCHNH), 5.30 (d, 1H, J = 12.0 Hz. CH 2 Ph),5.73 (d. J = 6.8 Hz, 1H, CHCOCHNH), 7. 
35 - 7.38 (m. 5H, Ar - H) ; 13 C NMR (100 MHz, CDCls) 5 26.2, 26.5, 28.0, 28.1,28.2 
, 29.1, 30.3, 49.4, 62.4, 67.9, 80.4, 128.5, 128.6, 134.8, 154.9, 166.7.204.4; H 
RMS (FAB, NBA) calcd for C22H32NO5 :390. 2280 (M + + 1). Found: 390.2263. 
10 17 7] 

16 6 a <DU& 
[0 17 8] 
lit 2 2] 



4m0!aHCHfl0S8na 



I nth cf 

5a 6a 

[0 17 9] 

5 a*4mol/L&&-5>**^>Ki&#Lfco SIT, 44fl#HI«#Lfcfc, JRI&*S:«« 

©I £ fflW.: 0 (JR* : 9 7%) 
[0 18 0] 

IR (KBr) 3403,2972, 2936, 2654, 1762. 1736. 1523. 1267 cm" 1 ; H NMR (400 MHz, CDC 
Is) 50.96 (d, J= 6.4 Hz, 3H, (CH 3 ) 2 CH) . 1. 22 (d. J = 6.7 Hz. 3H, (CH 3 ) 2 CH), 3.03 
-3.09 (m, 1H, (CH3hCH),5.24 (d, J = 11.6 Hz, 2H, CH 2 Ph), 5.33 (d. J = 12.0 Hz 
2H, CH 2 Ph), 5.47 (s, 1H, C0CHN), 7.32 - 7.38 (m, 5H, Ar - H),9.00 (br) ; C NM 
R (100 MHz, CDCh) 5 17.1, 18.9, 38.9,60.4. 67.0. 69.2, 128.6, 128.7, 128.8, 134 
.1, 163.3, 202.1; HRMS (FAB, NBA) calcd for Ci 3 Hi 8 N0 3 : 236.1287 (M + -CI). Found: 
236. 1272. 
[0181] 

17-21 6b-6f 
##^IJ 1 6 kW\m<Dlj&fc£ 19 6 b - 6 f *M3kLtz 0 
[0 18 2] 
[ft 2 3] 



4mCVLHCKJl0Kane 



h cT 



10 18 3] 



*3 



No. 


R 




mm) 




(%) 


17 


n — 


P r 


48 


6 b 


8 0 


18 


t - 


Bu 


62.5 


6 c 


9 1 


19 


c — 


Pen 


63 


6 d 




20 


c — 


Hex 


72 


6 e 




21 


c — 


Hep 


24 


6 f 





[0 18 4] 

6 b 

IR (KBr) 2968,2935, 2599, 1750, 1725. 1459, 1280, 1226, 1147 cm- 1 ; 1 HNMR (400 MH 
z, CDsOD) 5 0.84 (t, J= 7.6 Hz, 3H. CHs CH 2 CH 2 CO) , 1 . 50 - 1.62 (m, 2H, CH 3 CH 2 CH 2 C0 
),2.64 - 2.80 (m, 2H, Clfe CH2 CH 2 CO) , 5.32 (d, J= 11.6 Hz, 1H, CH 2 Ph), 5.41 (d, J 
= 12.0 Hz, 1H, CH 2 Ph), 7.36 - 7.46 (m, 5H, Ar - H) ; 13 C NMR (100 MHz, CD 3 0D) d 
13.6, 17.6,43.4, 70.2, 129.8, 130.1, 135.8, 164.7, 199.2; HRMS (FAB, NBA) calcd 
for CisHisNOs: 236. 1287 (M + - CI). Found: 236.1275. 
[0 18 5] 
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6 c • 

IR (KBr) 2971, 2900, 2867, 1747, 1718, 1543. 1508,1265. 1239 cm' 1 ; H NMR (400 M 
Hz, CDCh) 51.20 (s. 9H. (CH 3 ) 3 C). 5.25 (s.2H. CH2Ph). 5.62 (s, 1H.COCHN). 7.30 

- 7.37 (a, 5H. Ar -H), 9.00 (br) ; 13 C NMR (100MHz, CDCh) 526.6, 44.9, 56.7, 
69.2, 128.6, 128.7, 128.9, 134.0, 163.6, 204.4; HRMS (FAB, NBA) calcd for C14H20N 
0 3 : 250.1443 (M + - CI). Found: 250.1438. 
[0 18 6] 

6 d 

IR (KBr) 2951, 1746, 1720, 1508. 1458, 1269, 1207cm- 1 ; *H NMR (400 MHz, CDCh) 
51.44 - 2.02 (m. 8H. cyclopentyl - H), 1.96 - 2.02 (m, 1H, cyclopentyl - H), 5.24 
(d, J = 12.0 Hz, 1H, OfcPh). 5.33 - 5.36 (m, 2H, CH 2 Ph, COCHNH3) , 7. 26 - 7.39 (m 
5H, Ar -H), 9.00 (br, COCHNHs) ; 13 CNMR (100 MHz, CDCh) 525.9, 26.0, 28.3. 30 
'.6, 49.1. 61.6, 69.2. 128.6, 128.7, 128.8, 134.2,163.3, 200.7; HRMS (FAB, NBA) c 
alcd for C15H20NO3 :262. 1443 (M + - CI). Found: 262.1445. 

[0 18 7] 
6 e 

IR (KBr) 2931, 2854, 1747, 1719, 1509, 1266 cm" 1 NMR (400 MHz, CDCh) 5 0.9 
7-1.36 (m, 5H, cyclohexyl - H), 1.48 - 1.62 (m, 3H, cyclohexyl - H), 1.69 - 1.72 

(m, 1H, cyclohexyl - H), 2. 11 - 2.14 (m, 1H, cyclohexyl - H),2.78 (tt. J = 3.2, 
11.6 Hz, 1H, cyclohexyl - H). 5.21 (d. J = 12.0 Hz. 1H. CH 2 Ph). 5.38 (d, J= 12.0 
Hz. 1H. CH 2 Ph),5.53 (s, 1H, COCHNHs) , 7. 30 - 7.39 (m, 5H, Ar - H), 8.93(br, C0CHN 
Hs); 13 CNMR (100 MHz, CDCh) 524.9, 25.5, 25.6, 27.2, 29.1, 48.3, 60.6, 69.2, 1 
28.6, 128.8, 128.9, 134.2,163,3, 200.8; HRMS (FAB, NBA) calcd for C16H22NO3 :276. 
1600 (M + - CI). Found: 276.1602. 
[0 18 8] 

6 f 

IR (KBr) 2927, 2624, 1746, 1720, 1509, 1459, 1281, 1198, 1119 cm" , H NMR (400 M 
Hz, CDCh) 5 1.15 - 1.18 (m, 1H, cycloheptyl - H).1.45 - 1.57 (m, 10H, cyclohept 
yl - H), 2. 93 - 2.97 (m, 1H, cycloheptyl - H),5.21 (d, J = 12.0 Hz, 1H, ClfePh), 5 
.38 (d, J = 13.2 Hz, 1H, CH 2 Ph), 5.40 (s, 1H, COCHNH3), 7.31 - 7.39 (m, 5H, Ar - 
H), 9.01 (br, COCHNHs) ; 13 C NMR (100 Hz, CDCh) 526.1, 26.5, 27.9, 28.1, 28.8, 
30.3. 49.5, 60.7, 69.2, 128.6, 128.8, 128.9,134.2, 163.3, 201,1; HRMS (FAB, NBA) 
cacld for &7H24NO3 :290. 1756 (M+ - CI). Found: 290.1765. 

[0 18 9] 
##$| 2 2 
[0 19 0] 
Ut2 4] 

[0 19 1] 

:*i^^/-;i/(102.8mg)<£M * ^ (3. 0 mL) > ^W. 1 7k» (23 

0.0 mg) «rtnA> 2 5HPlMIIt^o ^CiW»«:ilL^^^> v?jn^;i/i- 7- 

[0 19 2] 

J H NMR (400 MHz, CDCh) 5 1.03 (d, J = 6.8 Hz, 3H, (CHshCH), 1.11 (d, J = 7.1 
Hz, 3H, (CH 3 ) 2 CH),2.34 (s, 3H, Ar - CH 3 ),3.06 (sep, J = 7.0 Hz, 1H, (CH 3 ) 2 CH), 5 
.36 (s. 1H, CHNH2). 7.13 (d, J= 8.1 Hz, 2H, Ar - H), 7.70 (d, J = 8.2 Hz, 2H, Ar 
- H). 8.46 (s. 2H, CHNH2) 
[0 19 3] 

2 3 6 g <omt 
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[0 19 4] 
[<ffc2 5] 

i (J^ th,.,..:. p^Hto^M. »*h N NH,-cr 

[0 19 5] 

^f-^'fV>7>'i-K2.97g l 30mmol), ^ > V<i K (2. 97 g, 30mmol), h 

iJxf;V7 5 ^(12.6 ml, 90mmol) £ THF (50 ml) Kim*.. MT48l*W«#bfeo M 
J£T?#i&£@*U SftaEJCftBftJ.f-A' (100 ml) fcinx^ tK> lmol/L HC1(50 ml). Ife^DNa 
HCOs (50ml). ttffitttt* (50 ml)t?0^t«B»L/S o »«*r»*«»^ b V ^ A-CftflMfe 

-(100 g, BMR-*-*-^ : n-^^^>= 1 : 5)K#U ^-^^V-;Ht;^(4.07 g, 20 m 

mol, 67%)*m&mfet LTUfc. 
[0 19 6] 

J H-NMR (400 MHz CDCh) 15 3.96 (s, 3H), 7.45-7.53 (3H, m, Ar-H), 7.92 (s, lH.oxa 
zole-H), 8.00-8.12 (2H, m, Ar-H) 

FT-IR y max (KBr) :3108, 1717, 1582, 1561, 1516, 1495, 1433, 1354, 1325, 1312, 1221 
, 1195, 1109,1087, 1068, 1010, 936, 767, 688. 
[0 19 7] 

**^V-;Wfc^tK2.26 g, 11.1 mmol)£4mol/L SlWL-z?**^* (IS ml) t * 9 J 
-;v(18 ml)lz>BM L60 < CT24NFfi5^t^o ^«?:Sz&|-e^L, i«tfco 3* 

-ffrft*6g(1.42 g, 6.2mmol, 56%) **ftfeB#fc LTftfco 
[0 19 8] 

^-NMR (400 MHz CD3OD) : 6 3.77 (s,3H), 7.60 (t, J =7.6 Hz, 2H), 7.77 (t,J =7.6 Hz 
, 1H) 8.17 (dd, J =1.6, 8.8 Hz 2H) ; 13 C-NMR(100 MHz, CD3OD) : 8 (ppm) 54.6, 130.1 
, 131.0, 134.9, 136.3, 165.4,190.0; FABMS (NBA) m/z: 194 (M-CD + ; FT-IR v max (K 
Br): 3441, 2840, 1739, 1688, 1597, 1274,1217, 684 
[0 19 9] 

2 4 6 h (DUfe 
[0 2 0 0] 
[ft 2 6] 



[0 2 0 1 ] 

&^W2 Zhmm^XftlB1r%**^*S-)\'frh&mk'k%l) (6h) &*ffco 
[0 2 0 2] 

1 H-NMR (400 MHz CD3OD): 8 3.77(s, 3H), 5.23 (s, 2H), 6.04 (s, 1H), 7.1-7.5 (m, 
7H, Ar-H), 8.14 (d, J =7.2 Hz, 2H) ; 13 C-NMR (100M Hz, CDsOD): 8 (ppm) 54.5,584 
, 71.5, 116.2, 127.8, 128.7, 129.3,129.7, 133.6, 137.7, 165.8, 166.0, 187.9; FAB 
MS (NBA) m/z: 300 (M-C1") + : FT-IR » max (KBr): 3445, 2969, 1759, 1685, 1603, 1509, 
1276, 1254,1222, 1176, 1075, 832, 743, 697. 
[0 2 0 3] 
##092 5-2 9 6i-6mO>iMi 
[0 2 0 4] 
[ft 2 7] 



O 0 

R' 



[0 2 0 5] 
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##«2 3 hmU+MWK*) i tiri 19 6 i -6m*»j|Lfc, 
[0 2 0 6] 

6 i : R=p-^fjV7x-;l/ 
6 j : R=m-^f^7x-;i/ 
6 k : R=^-t7f;v 
6 1 : R=2-7 T J ;w 
6m : R=p-7o^7x-;i' 
[0 2 0 7] 

[0 2 0 8] 

6 i 

^-NMR (400 MHz CDsOD): 5 2.47 (s, 3H), 3.77 (s, 3H), 6.09 (s.lH). 7.42 (2H, d, 
J= 8.0 Hz), 8.05 (2H,d, J= 8.0 Hz; 13 C-NMR (100M Hz, CD3OD) : 5 21.8, 54.5, 58. 
7, 130.7, 131.2, 132.4, 148, 0.165.6, 189.3; FT-IR v max (KBr) : 2995, 2826, 2626, 
1739, 1685, 1604,1505, 1434, 1276, 1220, 1179, 1074, 968, 942, 863. 
[0 2 0 9] 

6 j 

^-NMR (400 MHz CD3OD) : 52.45 (s, 3H), 3.81 (s, 3H), 6.11 (s.lH), 7.4-7.6 (2H, 
Ar-H), 7.9-8.0 (2H, Ar-H) ; 13 C-NMR (100 M Hz, CD3OD) : 8 21.3, 54.6, 58.8, 128.3 
, 130.0, 131.2, 135.0, 137.0, 140,3, 165.5, 190. 1; FT-IR v max (KBr): 3004, 2813, 
2626, 1737, 1685, 1602, 1511, 1434,1275, 1228, 1168, 1072, 948, 889, 866, 785, 6 
85. 

[0 2 10] 

6 k 

^-NMR (400 MHz CDs 0D) : 5 3.75 (s, 3H) , 6.30 (s, 1H), 7.6~7.75(2H, Ar-H), 7.9~ 
8.15 (4H, ArH) , 8.82 (1H, s, Ar-H); 13 C-NMR (100 MHz, CD3OD) : 5 54.6, 58.7, 125. 
0, 128.5, 129.0, 129.9, 131.0, 131.2,132.2, 133.8, 134.3, 137.8, 165.6, 189.9; F 
T-IRvmax (KBr): 3440,2819, 1739, 1688, 1622, 1594, 1502, 1434, 1280, 1236, 1174 
, 1008, 937, 811, 760. 

[0211] 
6 1 

^-NMR (400 MHz CDs 0D) : 53.82 (s, 3H), 5.78 (s, 1H), 6.80 (lH,dd, J= 1.6, 4.0 H 
z, Ar-H), 7.71 (1H, d,J= 4.0 Hz, Ar-H), 8.00 (1H, d, J= 1.6 Hz, Ar-H); 13 C-NMR(1 
00 M Hz, CD3OD): 554.7, 58.4, 114.6, 124.1, 151.2, 151.3, 165.5,177.1; FT-IR v m 
ax (KBr): 3430, 2973, 2637, 1752, 1679, 1590, 1570,1504, 1464, 1404, 1285, 1252, 

1155, 1088, 1079, 1036, 1023, 991, 951, 910, 876,841, 769. 
[0 2 12] 

6 m 

^-NMR (400 MHz CDs 0D): 5 3.78(s, 3H), 6.11 (s, 1H), 7.79 (2H, Ar-H), 8.05 (2H, 
Ar-H); 13 C-NMR(100 M Hz, CDsOD): 5547, 589, 131.5, 132.6, 133.4, 133.9, 165.2,1 
89.3; FT-IR v max (KBr): 2810, 1738, 1689, 1586, 1497, 1433, 1405,1275, 1213, 117 
6, 1134, 1175, 966, 940, 864, 816, 764, 676. 
[0 2 13] 

[0 2 14] 
Mb 2 8] 

[0 2 15] 
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TJI/^VSfflAT, [RuCl2(C 6 H 6 )]2 (lO.lmg) t(S)-BINAP (25. 3mg) &£Tf DMF 400 p. 

L^^v^fi-mil^U. £o?S-gi#i£*flfcj^ ioo < C-r*i053-m#L/co g 

b^v3&;v^^;v-3-^f-;v- 2 -**V-:/*->l'-T ; K(169.2mg 

)&* ^y-;V(2.0mL) Hfc$C&> »li$C7iV^>f^L^*-i-7tiDx. 

fee (»atti^^>'->H.Oml-CtJfe»L, mKtn*.tio )mm±50X:, im (100 atm) * 

#<b*L/c»te> 'O'/^ftlfcft, «S^«f-r*ifcl-J:») de^ee^L 
fco deH:, *H NMRK.J: *)&5eU e e ti\ HFLC K J: •? 8Wfe L it „ 
[0 2 16] 

K (llO^L)i: b'Jif^75> (380^L) *01C"e#*Cj6n*.fco Sft-C1B#WJ*#&> 

= i ;3)t«lU i»(162.1mg, 2 steps 71 X. de 98%, 56 Xee) £ 
[0 2 17] 

HPLC analysis using CHIRALCEL 0D-H and hexane/'PrOH (85 : 15, 0.5 mL/ min), Rete 
ntion time for (2R.3R) : 10.6 min, for (2S, 3S) : 15.6 min. 

[«]d 25 + 35.4 (0.99, CHCh); IR (neat) 3417, 2962, 1747, 1633, 1538, 1455, 1372, 
1062, 1011 cm" 1 ; 1 HNMR (400 MHz, CDCh) 5 1.02 (d, J = 6.8 Hz, 3H, (CtfehCH), 1 
.05 (d, J = 6.6 Hz, 3H, (OfehCH). 1.77 (sep, J = 6.6 Hz, 1H, (CH 3 ) 2 CH), 2.91 (d, 
J = 8.2 Hz, 1H, CH0H),3.62 (dt, J = 3.3, 8.6 Hz, 1H, CH0H), 3.82 (s, 3H, CO2CH3 
), 4.97 (dd, J - 3.3, 7.3 Hz, 1H, CHNH), 7.14 (d, J = 6.6 Hz, 1H, NH), 7.44- 7.4 
8 (m, 2H, Ar - H) , 7. 52 - 7. 56 (m, 1H, Ar - H) , 7. 82 - 7. 85 (m, 2H, Ar -H) ; HRMS 
(FAB, NBA) calcd for C14H20NO4 :266. 1392 (M + + 1). Found: 266.1408. 
[0 2 18] 

[0 2 19] 
Ut2 9] 

vM-«. iUS- VV 1 ™, TEA (3.2 Kg N y-kjAoa. 

I femora MWKsox;.48h 1 J^, THF.nm I {„;opn 

[0 2 2 0] 

S^OlHS^tf M 2 2 tSll^: b V^Il^i, ffim<Ofcm%* 6 . 7molXfc 

Ltz&m*mMM 1 tmmn&ftzfti - 1 « *> s »»*»fco : 7 2 % ( 2 * 

7- v y^-It) , de : 94%, e e : 2 2 %) 
[0 2 2 1 ] 

3-11 »i£o3b* 

o ft* »S«>ttfii*tt, 8-4. 6molXO|SH-effo/co X> Wl±2 

[0 2 2 2] 
Kt3 0] 

T fewJT 5°X:.«Sf. J j^j. THF.mil I fcHcopi, 

[0 2 2 3] 
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d e 


e e 


No. 




(%) 


(%) 


(%) 


3 


MeOH/CH2Ch 


8 0 


>9 9 


7 0 


4 


CH2CI2 


3 8 


9 8 


9 5 


5 


n-PrOH 


6 9 


9 8 


6 9 


6 


n-PrOH/OfeCh 


9 2 


9 8 


8 2 


7 


n-PrOH/THF 


9 1 


9 5 


8 1 


8 


i-PrOH 


8 1 


9 8 


8 1 


9 


i-PrOH/OfeCh 


7 2 


9 5 


8 0 


10 


2-BuOH 


9 1 


9 1 


7 4 


11 


(CH 2 0H) 2 


8 4 


9 1 


5 7 



10 2 2 4] 

mmm 1 2 

[0 2 2 51 

[ft 3 11 

0 0 H 2 100 aim ?H 0 

THF, rt. 1 h L^^J NHCOPh 

[0 2 2 6] 

,fcra*<oj*ffc* 3 fr}c:fcK:J:*K B ( W : 8 4% (2^f?^tt) > d 

e : 9 5 96, ee : 96%) 
[0 2 2 7] 

[«]d 26 + 35.5 (1.07, CHCb); mp 94 - 97 °C; IR (KBr) 3545, 3493, 3281, 2927, 28 
54, 1739, 1630,1542, 1363, 1230, 1209 cm" 1 ; *H NMR (400 MHz, CDCh) 5 0.97 - 1.30 
(m, 5H, cyclohexyl- H) , 1.42 - 1.51 (m, 1H, cyclohexyl -H), 1.65 - 1.84 (m, 4H, 
cyclohexyl - H), 2.03 - 2.06 (m, 1H, cyclohexyl - H), 2.94 (d, J = 8.4 Hz, 1H, 
CH0H),3.68 (dt, J = 3.2, 8.8 Hz, 1H, CH0H), 3.82 (s, 3H, CO2CH3), 4.97 (dd, J = 
3.2, 7.6 Hz, 1H, CHNH) , 7.18 (d, J - 7.2 Hz, NH), 7.44 -7.47 (m, 2H, Ar - H), 7. 
51 - 7.56 (m.lH, Ar - H), 7.82 - 7.84 (m, 2H, Ar -H) ; HRMS (FAB, NBA) calcd for 
C17H24NO4: 306. 1705 (M + + 1). Found: 306.1724. 

HPLC analysis using CHIRALCEL 0D-H and hexane/PrOH (85 : 15, 0.5 mL/ min), Rete 
ntion time for (2R.3R) : 11.2 min, for (2S, 3S) : 15.3 min. 

[0 2 2 8] 
HWJ 1 3 

[0 2 2 9] 
[ft 3 2] 

0 0 OH O 

OLA 0Bn (S)-BINAP.R U ( H )4. 2m0 l% rU 

T *L 3 -ci CH2Cb * h* 100 «itv sere, 48 h J *J Ha _ C| 
sa 

[0 2 3 0] 

T;V=f>#H^T, [RuCl2(C 6 H 6 )]2 (10.3 mg) t (S)-BINAP (27. 3 mg) J3 i V DMF 400 

o gfflfcLfcfc. #*fe<&»«fctt50 , c 2.5 n*ra-e«EE«*Lfco 6 a (271.8 mg) £&ft 

j*^W>(2.5 mL ) «H?> »«|E»*KTA'=f>*t*U*:*-*-9t?ln^fco 
(Mti^ft>^V>t?0.5ml-e»L, mMfctoz-tzo mmteOXZ, *m (100 atm) 4> 
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4 smmmwLtzo ^w^m^sil, s 

/* 0 d e i±> X H NMRIC i l9^Lx e e t± % HPLCKi <9 &5£L7io 
[0 2 3 1] 
Hfc3 3] 

[0 2 3 2] 

&b*ltzmo*T f5t Kn79>(2.0 mL)H^li|L^o ^V>T^<>VM ;^n9^ K 
(130^ L) t Y 'Jxf;V7 5 >(440 ^ L) ^0°CX^#^^jbD A/c 0 Mi&-C1H#^M^> BOB 

b v&7kmm~?m&, *>m> is** »«i 

2) tWiL, Btt&*#fco (W : 8 7 % (2 Xr- -y 7 s ^ft) > d e : > 9 9 % 
, e e : 9 6 %) 
[0 2 3 3] 

HPLC analysis using CHIRALCEL 0D-H and hexane/i-PrOH (90 : 10, 0.5 mL/ min), Ret 
ention time for (2R, 3R) : 21.6 min, for (2S, 3S) : 30.3 min. 

U] D 24 +33.9(1.00, CDCh); mp 95.5 - 96t:; IR (KBr) 3414, 2961, 2935, 2858, 174 
9,1647, 1519, 1192, 1064 cm" 1 ; *H NMR (400 MHz, CDCb) 50.95 (d, J = 6.6 Hz,3H, 
(CH 3 ) 2 CH), 1.13 (d, J = 6.6 Hz, 3H, (CH 3 ) 2 CH), 1.71 (m, 1H, (CH 3 ) 2 CH), 2.92 (d, J 
= 8.4Hz, 1H, CH0H), 3.63 (dt, J = 3.1, 8.4 Hz, 1H, CH0H), 4.99(dd, J = 3.3, 7.3 
Hz, 1H, CHNH), 5.23 (d, J = 12 Hz, 1H, CH 2 -Ph), 5.29 (d, J = 12 Hz, 1H, CH2 -Ph 
), 7.14 (d, J= 7.3 Hz, 1H, CHNH), 7.34 - 7.39 (m, 5H, Ar - H), 7.43 - 7.47 (m, 2H 
, Ar - H), 7.52 - 7.56 (m, 1H, Ar - H), 7.81 - 7.83 (m, 2H, Ar -H) ; 13 C NMR (100 
MHz, CDCh) 5 18.9, 19.0, 31.5, 56.2, 67.6, 78.9, 127.2, 128.4, 128.6,128.7, 13 
2.0, 133.4, 134.9. 167.5, 170.8; HRMS (FAB, NBA) calcd for C20H24NO4 : 342. 1705 (M 
+ + 1). Found: 342.1682. Anal. Calcd for C2oH 23 N04:C, 70.36; H, 6.79; N, 4.10. F 
ound: C, 70.26; H, 6.82; N, 4.06. 
[0 2 3 4] 

14-16 i&j&OSb* 

[0 2 3 5] 
Mb 3 4] 

^XA 0Bn h*j^ vV^oan TEA<32eq) YT- QB " 

I it^r SO^.Wh | ^j- THF.ri.1h I JlHCOPh 

[0 2 3 6] 

Jt5 





mm 


MS 




d e 


e e 


No. 




(mol%) 


(%) 


(%) 


(%) 


14 


n-Pr0H 


4.1 


8 3 


9 3 


7 9 


15 


i-PrOH 


4.2 


9 4 


9 5 


7 6 


16 


Ph-Cl 


6.2 


8 5 


6 7 


8 6 



[0 2 3 7] 
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HWJ 17-20 

fco «^ |Mfc©ttJ8*tt, »I^LT3. 9-4. lmol%Of£H-Cffo^ 0 X> 
2 * -r y 7<B ^W" t^t/co 
[0 2 3 8] 
Mb 3 5] 

[0 2 3 9] 

^6 









d e 


e e 


No. 


mm) 


(%) 


(%) 


(%) 


17 


2 4 


8 8 


>9 9 


9 2 


18 


1 3 


8 1 


> 9 9 


9 8 


19 


6 


8 4 


>9 9 


9 8 


20 


3 


5 5 


8 9 


9 8 



[0 2 4 0] 

mmm 2 1 

»*t^nnx^> ((CH2CD2) RlftM* 1 0 OTCKSEMU RJS^FtW 

* 3 ttN «X Lfc&tttt*Jfc« 1 3 t m«Oift^«r1 ! f H^CiO. i «J» Lfc 
o Wti 2Xt? y^^tfT-^ L/co ( W : 9 0 % (2^ff . d e : 9 3 % 

\ e e : 9 2 %) 
.[0 2 4 1] 

mmm 22-32 

[0 2 4 2 ] 
[ft 3 6] 

O O HalOOalm OH O BzC*(l:leq) QH O 

"^fe&ssfr o£r ^ odr 

[0 2 4 3] 

^7 







R 


mm 




d e 


e e 


No. 








(%) 


(%) 


(%) 


22 




n - P r 


CH2CI2 


8 8 


8 7 


7 4 


23 




n - P r 


OfeCh/n-PrOH 


8 8 


6 4 


7 8 


24 




n - P r 


n-PrOH 


5 3 


8 1 


5 8 


25 




t -B u 


n-PrOH 


8 9 


9 2 


7 9 


26 


c 


— Pen 


CH2CI2 


7 7 


9 6 


5 6 


27 


c 


-Pen 


CH 2 Cl 2 /n-Pr0H 


8 2 


9 7 


9 4 


28 


c 


— Pen 


n-PrOH 


8 5 


9 5 


9 5 


29 


c 


-Hex 


CH2CI2 


8 5 


9 9 


9 4 


30 


c 


-Hex 


n-PrOH 


8 0 


9 6 


5 4 


31 


c 


-Hep 


CH2CI2 


9 4 


9 4 


7 9 


32 


c 


-Hep 


n-PrOH 


8 6 


9 4 


9 7 
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[0 2 4 4] 

R = n-Pr 

[«]d 22 +14.8 (1.01, CHCh); mp 97 - 99°C;IR (KBr) 3354, 2958, 2867, 1737, 1629, 
1578, 1534. 1254, 1221 cm" 1 ; *H NMR (400 MHz, CDCh) 5 0.85 (t, 3H, J = 7.2 Hz, 
3H, CH3CH2CH2), 1.28 - 1.56 (m, 4H, CH3CH2CH2), 3.29 (d, J= 7.6 Hz, 1H, CHOH), 

4.05 - 4.10 (m,lH, CHOH), 4.93 (dd, J = 3.2, 6.8 Hz, 1H, CHNH), 5.21 (d, J = 12. 

4 Hz, 1H, CH 2 Ph),5.31 (d, J = 12.4 Hz, 1H, CH 2 Ph), 7.14 (d, J = 6.8 Hz, 1H, CHNH 

), 7.26 - 7.56 (m, 8H, Ar - H), 7. 82 - 7.84 (m, 2H, Ar - H) ; 13 CNMR (100 MHz, CDC 

Is) 5 13.8, 18.9, 35.3, 58.3, 67.7, 73.1, 127.2, 128.2, 128.4, 128.7, 132.1,133. 

3, 134.9, 168.0, 170.3; HEMS (FAB, NBA) calcd for C20H24NO4 :342. 1705 (M + + 1). F 

ound: 342.1699. 

HPLC analysis using CHIRALCEL OD-H and hexane/PrOH (90 : 10,0.5 mL/ min), Reten 
tion time for (2R, 3R) : 26.6 min, for (2S.3S) : 32.3 min. 

10 2 4 5] 
R = t-Bu 

[a]o 22 +23.9 (1.00, CHCh);IR (neat) 3373, 3064, 3033, 2958, 2908, 2872, 1731, 
1644, 1538, 1487, 1177,1078 cm" 1 ; *H NMR (400 MHz, CDCh) 50.95 (s, 9H, (CHshC 
), 3.33 (d, J = 10 Hz, 1H, CHOH), 3.67 (dd, J = 3.2,9.6 Hz, 1H, CHOH), 5.02 (dd, 

J = 3.2, 7.6 Hz, 1H, CHNH), 5.20 (d, J = 12.4 Hz, 1H, CH 2 Ph),5.24 (d, J = 12.4 
Hz, 1H, CfcPh), 7.10 (d, J = 7.6 Hz, 1H, CHNH), 7.34 - 7.40 (m, 5H, Ar - H), 7.43 

- 7.47 (m, 2H, Ar - H), 7.51 - 7.55 (m, 1H, Ar - H), 7.78 - 7.81 (m, 2H, Ar - H 
); 13 CNMR (100 MHz, CDCh) 5 26. 0, 35.4, 54.5, 67.6, 81.1, 127.1, 128.5, 128.6, 1 
32.0, 133.4, 134.6, 167.3, 171.1;HRMS (FAB, NBA) calcd for C2 1H26NO4 : 356.1862(M 
+ + 1). Found: 356.1827. 

HPLC analysis using CHIRALPAK AD and hexane/PrOH (90 : 10, l.OmL/ min), Retenti 
on time for (2S, 3S) : 17.8 min, for (2R.3R) : 26.8 min, 

[0 2 4 6] 
R = Cyclopentyl 

[«]d 24 +20.5(1.00, CHCh) ; mp 109 - llUC; IR (KBr) 3414,3342, 2938, 2867, 1746 
, 1644, 1521, 1488, 1195 cm" 1 ; 1 HNMR (400 MHz, CDCh) $ 1.38 - 1.88 (m, 9H, cycl 
opentyl - H),2.95 (d, J = 8. 0 Hz, 1H, CHOH), 3.78 (dt, J = 2.8, 8.8 Hz, 1H, CHOH 
),4.92 (dd, J = 2.8, 7.2 Hz, 1H, CHNH), 5.21 (d, J = 12.4 Hz, 1H, CH 2 Ph),5.31 (d 
, J = 12.4 Hz, 1H, OfcPh), 7.19 (d, J = 6.4 Hz, 1H, CHNH), 7.34 - 7.39 (m, 5H, A 
r - H),7.43 - 7.47 (m, 2H, Ar - H), 7.51 -7.56 (m, 1H, Ar - H), 7.81 - 7.84 (m,2 
H, Ar-H); 13 C NMR(100MHz, CDCh) 525.1, 25.5, 29.0, 29.8, 43.5, 57.3, 67.5, 7 
8.0, 127.2, 128.4, 128.6, 132.0,133.4, 135.0, 167.6, 170.5; HRMS (FAB, NBA) calc 
d for C22H26NO4: 368. 1862 (M + + 1). 368.1870. 

HPLC analysis using CHIRALPAK AD and hexane/PrOH (90 : 10, l.OmL/ min), Retenti 
on time for (2R, 3R) : 25.2 min, for (2S.3S) : 28.9 min. 

[0 2 4 7] 
R = cyclohexyl 

Mp 125 - 127 *C; IR (KBr)3403, 2929, 2849, 1742, 1647, 1521, 1483, 1211 cm" 1 ; *H 
NMR (400 MHz, CDCh) 5 0.95 - 1.78 (m, 10 H, cyclohexyl - CH 2 ),1.99 (d, J = 12. 1 
Hz, 1H, CHC(OH)CHNH), 2.78 (d, J = 8.8 Hz, 1H, CHOH), 3.66 (dt, J - 3.2,8.8 Hz, 
1H, CHOH), 4.99 (dd, J = 2.9, 7.3 Hz, 1H, CHNH), 5.18 (d, J = 12.2 Hz, 1H, CH2P 

h),5.34 (d, J - 12.2 Hz, 1H, CH 2 Ph), 7.17 (d, J = 6.8 Hz, 1H, CHNH), 7.32 - 7.56 
(m, 8H, Ar - H),7.81 - 7.83 (m, 2H, Ar-H); 13 CNMR (100 MHz, CDCh) 5 25.6, 26 

.1, 29.0, 29.2, 40.9, 55.7, 67.5, 77.9, 127.2, 128.5, 128.6, 131.9,133.5, 135.0, 
167.4, 170.8 HRMS (FAB, NBA) calcd for C23H28NO4 :382. 2018 (M + + 1). Found: 382. 

tiiiE# 2004-3075009 



mm. 2003-426226 



^-v : 31/ 



1993. 

HPLC analysis using CHIRALPAK AD and hexane/PrOH (90 : 10, l.OmL/ min), Retenti 
on time for (2R, 3R) : 18.7 min, for (2S.3S) : 32.2 min. 

[0 2 4 8] 
R = cycloheptyl 

[«]d 25 + 12.9 (1.00, CHCla); IR (neat) 3418, 3064, 3033, 2925, 2854, 1734, 1646, 
1539, 1190, 1082 cm" 1 ; 1 HNMR (400 MHz, CDCls) 5 1.24 - 1.64 (m, 11H, cyclohept 

yl - H), 1.76 - 1.89 (m, 2H, cycloheptyl - H) , 2.79 (dd, J = 5.6,8.4 Hz, 1H, CHO 

H), 3.70 (dt, J = 3.2,8.8 Hz, 1H, CH0H), 5.01 (dd, J = 3.2,7.2 Hz, 1H, CHNH), 5. 

18 (d, J = 12.0Hz. 1H, CH 2 Ph), 5.32 (d, J = 12.0 Hz, 1H, CHaPh), 7.13 (d, J= 7.0 
Hz, CHNH), 7.32 - 7.40 (m, 5H, Ar - H), 7.42 - 7.46 (m, 2H, Ar - H), 7.51 - 7.55 
(m, 1H, Ar - H), 7.80 - 7.82 (m, 2H, Ar - H) ; 13 C NMR (100 MHz, CDCh) 8 26.1, 
26.2, 28.2, 28.9, 30.6, 42.3, 55.8, 67.5, 77.6, 127.2,128.5, 128.6, 131.9, 133. 

5, 135.0, 167.4, 170.9; HRMS (FAB, NBA) calcd for C24H30NO4 :396. 2175 (M + + 1). F 

ound: 396.2195. 

HPLC analysis using CHIRALCEL 0D-H and hexane/'PrOH (90 : 10,0.5 mL/ min), Reten 
tion time for (2R, 3R) : 30.5 min, for (2S.3S) : 34.7 min. 
[0 2 4 91 

mmm 33-43 

[0 2 5 0] 

^itt sum vmmtt *«ie-*- ztz® Km ^ tzmx* * „ 
K^=4»^it/ uki&M<omm+&ne>mm/4.37) xioo 

[0 2 5 1 ] 

frffijj&i : HPLC (Jft#LC10Avp) „ ®M7 4 V * 9 f - v ? ftft 

*7A! L-column 0DS (ft^WMftflffiffttafl*) <f> 4. 6mm X 250mm +CAPCELLPAKSCX UG8 
0 (*teft*tt ^£^) #4.6mmX250mm 

: MeCN / lOOmM KH 2 P0 4 ttfltrftFft =2/8 (v/v) 
I 1.0ml/min. 
Bfctti : UV215nm 

^3#B#F«3:&JC 21.8min N &Lj&m 23.4min. 
[0 2 5 2] 

e e <£>fl*#f#M$ 

fl-$f : HPLC ( A*LC10Avp) , JUffl 7 V * 9 * v ? frffi 
iJ 7 A : CHIRALCEL OD-H ( -fe Mfc^XSg&^tt) 
^!t)*B I n-Hexane / -< V^D tT;VT^3-;V = 85/15 (v/v) 
i^LiE : 0. 5ml/min. 
^ffi : UV254nm 

##B#F^ : R# 11.2min, S# 15.3min. 
[0 2 5 3] 
Mb 3 7] 

tRuCWSVMnatfflnO,, 

Of 

(SBC) (R*) 

[0 2 5 4] 
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£8 







u l»* inn. 












IN 0 • 








-it- i*p 


(%) 


(%> 


(Ror S) 


o o 


3 0 

o u 




4 


s 


9 5 













4 


R 


9 8 


95.3 


R 


O 0 






4 




9 5 


96. 8 


R 


O 0 


1 0 




4 


R 


9 0 


97. 1 


R 


3 7 


O VJ 


9 0 


5 


s 


9 9 


95. 1 


s 


3 8 


3 0 


7 0 


5 


s 


9 8 


95.2 


S 


3 9 


3 0 


5 0 


5 


s 


9 7 


96.4 


s 


4 0 


3 0 


5 0 


5 


s 


9 8 


96.7 


s 


4 1 


3 0 


5 0 


0.5 


R 


9 2 


94.8 


R 


4 2 


3 0 


5 0 


0.1 


R 


9 0 


82.6 


R 


4 3 


3 0 


5 0 


0.01 


R 


8 4 







[0 2 5 5] 

HJfetffl 4 4 [Ir(cod)Cl]2 - (S)-MeO-Biphep-NaI*tt«tfc-*-*«ttifco 
[0 2 5 6] 
Ut3 8] 

ft N8l.NoOAcAoOH.rt.24h, qH 

NH 3 *cr 2)prcoa,EyM.TKF r " Jhcop,, 

[0 2 5 7] 

[Ir(cod)Cl]2(2.5mg,0.0037mmolh (S)-Me0-Biphep(5. 8mg, O.OlmmoD&tfa V 
U ^A(2.3mg, O.OlSnmoO^^k^^^^Cl.O^^in^^^^^^lSifeli&Cfreeze-tha 
w method) K«fc DRALfc, ^f£&T;V=f >#H^,T\ ^iST% 1 0#«#Lfc o #k*L 
/;ffe«^X^T^f L/Co MlClf^l 2 3 Ltf: 6 g (57.4mg, 0. 25mmol) 

. Wfl$.i~ h'J^A (20. 5mg, 0.25mmol)S.l>*m^U^^(1.2mL) : SrT^=r>#H^;Tt?*n 
*.fco «£-i&ifc*MT\ 7]c^J£l 0 0^ET«tfco 2 4HHISLfct, RlS»«t 
£lmol/L^(3.0mL)Kft]x., y'xf^i-f ;V 5 m L^^-L/Co # *Lfe*Ji £ 4 0 

„ #fetL^jSKO»iRli*ST*liiLfeo »3fc*^?fc Kn79>(3mL)fc:»«*U ^ 
> VM )V? U 'J K (35. 2mg, 0. 25mmol) Rt^ h V 75 > (75. 9mg, 0. 75mmol) £ 0 °C H 

•ojnx-fco sa-TMi*wi»Lfeifc, *;&infl«^Mi<M,)*in]x.fco l«ol 

(20g,S^^-^^ I n-^^r 1 : 2)K#U N-^> VM (57. 8mg, 0.19mmol, 77% 
, >99%de, 89.6%ee)**feHflcfc UTWfco 
[0 2 5 8] 

^-NMR (400 MHz CDCh) 5; 3.79(3H, s), 4.56 (1H, d, J = 5.6 Hz), 5.24(1H, dd, J 
=3.6, 6.8 Hz), 5.40 (1H, dd,J =3.6, 5.6 Hz), 6.87 (1H, brd), 7.2~7.4(5H, m, Ar 

-H), 7.4-7.5 (2H, m, Ar-H) , 7.5-7.6 (1H, m, Ar-H), 7.7-7.8 (2H, m.Ar-H); 13 C- 

NMR (100 MHz, CDCh) d (ppm) 52.6, 59.4,75.1, 125.9, 127.1, 128.0, 128.3, 128. 

6, 132.1, 133.0. 139.1; FT-IR„ max (KBr) : 3338, 1744,1644, 1525, 1229, 1173, 693. 
; FABMS (NBA) m/z: 300 (M+l) ; HPLC analysis usingCHIRALCEL 0D-H and hexane -iPr 

OH (85 : 15, 1.0 ml / min), Retention time for (2R,3R):8.6 min, for (2S.3S): 12. 

0 min 

[0 2 5 9] 

mmm 45-49 
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iSU tt*«>ttfll*tt, igi:itU'fW')Ao«fflitU3mo i%-c*«K (S)- 
MeO-BiphepO-ffi/flitt, -f U ^ * AOffflii:^ LT1. 33^* (4/3) "C^So 

& o 

[0 2 6 0] 
Mb 3 9] 

iWSIT" oh 

NH.'cr j ) Phooa.a 5 N,mr JmcOPh 

[0 2 6 1 ] 

^9 



$mw B^mfo&m wm& urn ma w a e e e 
no. i« * mm era w (%) (%) (%) 



4 5 




0 


AcONa 1 




3 


7 9 


>9 9 


7 7 


4 6 


TBAI 


2 


AcONa 1 


ins. 


2 4 


7 7 


> 9 9 


8 7 


4 7 


KI 


2 


AcOK 1 




2 4 


5 7 


9 6 


8 7 


4 8 


Nal 


2 


AcONa 1 


4 0 


2 4 


7 9 


9 6 


8 7 


4 9 


TBAI 


1.1 


AcONa 1 




2 4 


8 3 


>9 9 


8 7 



[0 2 6 2] 

Hifcfll 4 9-56 

i86» ^SoM* : «r V Aoffiffli : (S)-MeO-Biphep<7M£ffl* : ^Un^ (a 

Offflt= 1 0 0 : 3 : 4 : 6t?ab«5, ftBHfi bVfA) tt. ^KKML 

T lSl^fflLfco 

^4>, OBnfi'O'vJV*^ Vfc, P hli^i-^fc^ Meli^fA't, £ -Napti £ - 

[0 2 6 3] 
Mb 4 0] 

. . 30»1t«fi». *«<*» OH 
s^COjMe 1 > AcQH.HKlOtetm) pA^CO.MQ 
NHa'Cr 2>PhC0a 1 Et 3 N,TW folCOPh 

[0 2 6 4] 

*1 0 



mmm r a^anb-s-w ®jk b#iw « a e ee 
no. mm cc) (h) (%) (%) (%) 



4 9 


p-OBn-Ph 


TBAI 




5 0 


p-Me-Ph 


TBAI 


ffi 


5 1 


p-OBn-Ph 


Nal 


3 0 


5 2 


p-Me-Ph 


Nal 


3 0 


5 3 


m-Me-Ph 


Nal 


3 0 


5 4 


/?-Nap 


Nal 


3 0 


5 5 


p-Br-Ph 


Nal 


3 0 


5 6 


i-Pr • 


Nal 


3 0 



4 8 
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